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THE SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION 


OFFICERS 1943-44 s COUNCIL 
I. Elective Members 


President Terms EHapire in 1944 
Rosert E. Donerty, Carnegie Institute ? ~ a 
. C. Callen 

of Technology, Pittsburgh 13, Pa. F. M. Dawson 
N. W. Dougherty 
Seibert Fairman 
c. J. Freund 
R. P. Hoelscher 


Terms Expire in 1945 


First Vice President 
A. ,.CuLLIMORE, Newark College of Engineering, 


Newark, N. J. H. L. Dodge 
J. C. Elgin 
L. J. Fletcher 
Second Vice President C. B Lewel 
R. L. Spencer 


H. J. Ginxey, Iowa State College, Ames, Iowa 


Cc. E. Tucker 

Jos. Weil 

Terms Hxpire in 1946 
E. L. Eriksen 
Secretary W. O. Hotchkiss 


F. L. BisHop, University of Pittsburgh, Thorndike Saville 
R. H. Spahr 


Pittsburgh 13, Pa. G. i; fetives 
F. L. Wilkinson 
W. R. Woolrich 


Treasurer 
J. 8. THompson, McGraw-Hill Book Co., 
New York City 


II. Past Presidents— 
Members Ex-Officio 


C. Frank Allen 
D. C. Jackson 
F. BE. Turneaure 
Assistant Secretary Anson Marston 


Nett McKeEnry, University of Pittsburgh, Henry S. Jacoby 


Arthur M. Greene 
Pittsburgh 13, Pa. Mortimer BE. Cooley 
Chas. F. Scott 
A. Potter 
B. Pegram 
M. Leland 
L. Sackett 
S. Kimball 
S. Boardman 
S. Evans 
A. Seaton 
B. Wickenden 


Headquarters 
University of Pittsburgh, 
Pittsburgh 13, Pa. 


52nd Annual Meeting 
Cincinnati, Ohio 
June 22-25, 1944 


Host 


University of Cincinnati 





Cc. Williams 
S. Anderson 
P,. Hammond 
B. Earle 

T. Compton 
J. Ferguson 
B. Prentice 
H. White 

T. Heald 


MP DOM Moose WOOD 

















New Members 


BaiLey, Joer F., Assistant Professor of Me- 
chanical Engineering, Northwestern Uni- 
versity, Evanston, Ill. B. H. Jennings, 
E. F. Obert. 

CANTERBURY, SAMUEL L., Head of Engi- 
neering, Kilgore College, Kilgore, Texas. 
H. T. Heald, J. S. Thompson. 

CarLIsLeE, DUANE F., Instructor in Physics, 
University of New Hampshire, Durham, 
N. H. W. B. Nulsen, F. D. Jackson. 

Deesz, Louis A., Dean of Engineering, 
Youngstown College, Youngstown, Ohio. 
H. S. Evans, Linn Helander. 

Gant, Epwarp V., Assistant Professor of 
Civil Engineering, University of Con- 
necticut, Storrs, Conn. J. H. Lampe, 

| J. L. Castleman. 

GELoTTE, Ernest N., Associate Professor of 
Architecture, Massachusetts Institute of 
Technology, Cambridge, Mass. R. W. 
Douglass, C. E. Tucker. 

HANSELMAN, Frep P., Instructor in English, 
Michigan College of M. and T., Hough- 
ton, Mich. L. A. Rose, James Fisher. 

HarrINGTon, JoHN M., Associate Professor 
of Mathematics, Michigan College of M. 
and T., Houghton, Mich. James Fisher, 
L. A. Rose. 

Hazett, Wiii1am, Assistant Professor of 
Physics, Newark College of Engineering, 
Newark, N. J. Re-admission. 

Howes, Horace L., Professor of Physics, 
University of New Hampshire, Durham, 
N. H. L. W. Hitchcock, E. L. Getchell. 

Jounson, Grorce C. K., Associate Profes- 
sor of Industrial Engineering, University 


of Alabama, University, Ala. D. H. 
Shenk, G. H. Dunstan. 

Loncacre, Wo. A., Assistant Professor of 
Mathematics and Physics, Michigan Col- 
lege of M. and T., Houghton, Mich. 
James Fisher, L. A. Rose. 

MacDonneLL, Ropert B., Assistant Pro- 
fessor of Physics, Boston College, Boston, 
Mass. F. M. Gager, T. S. Gray. 

New, Joun C., Instructor in Civil Engi- 
neering, University of Missouri, Colum- 
bia, Mo. H. W. Wood, Harry Rubey. 

Price, SHERwoop R., Instructor in Lan- 
guage, Michigan College of M. and T., 
Houghton, Mich. L. A. Rose, James 
Fisher. 

Pyter, Otis G., Tool and Methods Engi- 
neer, Republic Aviation Corp., 156 Hamp- 
ton Blvd., Massapequa, L. I., N. Y. 

Sottau, Davin L., Professor of Physics, 
University of Redlands, Redlands, Calif. 
R. E. Vivian, H. J. Miles. 

Stree, C. Gerorce, Associate Professor of 
Mathematics and Surveying, Michigan Col- 
lege of M. and T., Houghton, Mich. 
F. L. Partlo, James Fisher. 

Tippy, KENNETH C., Assistant Professor of 
Civil Engineering, Syracuse University, 
Syracuse, N. Y. E. F. Berry, J. O. 
Eichler. 

TurKes, Wa tter R., Associate Professor 
and Head, Dept., Industrial Engineering, 
University of Pittsburgh, Pittsburgh, Pa. 
P. E. Rush, Nell McKenry. 


124 individual + 3 institutional members 








CONSTITUTIONAL 


Executive: Robert E. Doherty, Chairman, 
Carnegie Institute of Technology, Pitts- 
burgh, Pa., A. R. Cullimore, H. J. 
Gilkey, J. S. Thompson, F. L. Bishop. 

Program: Robert E. Doherty, Chairman 
A. R. Cullimore, H. J. Gilkey, J. S. 
Thompson, F. L. Bishop. 

Publication: F. L. Bishop, Chairman, Uni- 
versity of Pittsburgh, Pittsburgh, Pa., 
H. T. Heald and Robert E. Doherty. 


SPECIAL 


The S.P.E.E. Committee (A.S.T.P. and 
N.C.T.P.): Robert E. Doherty, Chair- 
man, F. L. Bishop, F. M. Dawson, H. 
P. Hammond, C. E. MacQuigg, A. A. 
Potter, D. B. Prentice, Thorndike Sa- 
ville, B. M. Woods, W. R. Woolrich. 

Credits for A.S.T.P. and N.C.T.P. Train- 
ing: O. J. Ferguson, Chairman, Univer- 
sity of Nebraska, Lincoln, Nebr., H. A. 
Fisher, D. B. Prentice. 

Engineering Education After the War: 
H. P. Hammond, Chairman, Pennsyl- 
vania State College, State College, Pa., 
E. S. Burdell, N. W. Dougherty, J. W. 
Barker, H. T. Heald, F. G. Higbee, 
Sidney Kirkpatrick, E. L. Moreland, C. 
E. MacQuigg, D. B. Prentice, H. S. 
Rogers, A. R. Stevenson, B. R. Teare, 
W. E. Wickenden,, F. L. Wilkinson, 
B. M. Woods, W. R. Woolrich, C. R. 
Young—R. E. Doherty and F. L. 
Bishop, Ex-Officio. 

Sponsoring Committee, Safety Engineer- 
ing in Colleges, U. S. Department of 
Labor: H. T. Heald, Illinois Institute 
of Technology, S.P.E.E. representative. 


REGULAR 


Aeronautical Engineering: Howard W. 
Barlow, Chairman, A. & M. College of 
Texas, College Station, Texas, J. D. 
Akerman, Walter W. Bishop, Alexander 
Klemin, W. C. Nelson, A. S. Niles, C. 
T. Reid, K. D. Wood. 

Comprehensive Examinations: R. H. 
Frazier, Chairman, Massachusetts In- 
stitute of Technology, Cambridge, 
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Mass., W. E. Howland, C. V. Mann, 
C. T. Olmsted, C. L. Svensen, G. S. 
Timoshenko, W. C. White, P. A. Wil- 
lis. 

Conferences: A. R. Cullimore, Chairman, 
Newark College of Engineering, New- 
ark, N. J., in charge of all conferences 
for the 52nd annual meeting, Cincinnati, 
Ohio, June 22-25, 1944. 

Engineering Economy: E. D. Ayres, 
Chairman, Ohio State University, Co- 
lumbus, Ohio, J. C. Clark, F. C. Dana, 
W. D. Ennis, E. -L. Grant, A. H. Lo- 
vell, M. C. McElroy, P. T. Norton, 
A. I. Peterson, R. C. Putnam. 

Engineering School Libraries: Ruth McG. 
Lane, Chairman, Massachusetts Insti- 
tute of Technology, Cambridge, Mass., 
Harold Lancour, Ruth Meixell, Natalie 
Nicholson, J. B. O’Farrell. 

Engineering Research: W. R. Woolrich, 
Chairman, University of Texas, Austin, 
Texas, N. C. Ebaugh, D. S. Eppel- 
sheimer, R. C. Ernst, H. S. Evans, W. 
J. Huff, W. N. Jones, E. R. Stapley, 
A. E. White, B. M. Woods, C. G. 
Worthington. 

Graduate Study: L. E. Grinter, Chairman, 
Illinois Institute of Technology, Chi- 
cago, Ill. J. W. M. Bunker, Hardy 
Cross, H. J. Masson, F. T. Mavis, R. 
W. Sorensen, B. R. Teare, A. H. White. 

Institutional Members: R. A. Seaton, 
Chairman, Kansas State College, Man- 
hattan, Kansas, D. C. Jackson, R. L. 
Sackett. 

Instructional Methods: Carl S. Ell, Chair- 
man, Northeastern University, Boston, 
Mass., W. R. Bryans, R. H. Frazier, 
S. B. Lilly, H. S. Rogers, J. S. More- 
house, W. C. White. 

Junior Colleges: E. C. Douglas, Chairman, 
Joliet Junior College, Joliet, Ill., J. W. 
Hazen, A. H. Lovell, C. T. Oswald, 
R. H. Spahr, R. A. White. 

Lamme Award: D. S. Bridgman, Chair- 
man, 195 Broadway, New York City; 
four years, D. S. Bridgman, J. M. Rob- 
ert, Tulane University, S. S. Steinberg, 
University of Maryland; three years, 
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E. M. Billings, 343 State St., Rochester, 
N. Y., R. C. Ernst, University of Louis- 
ville, L. G. Straub, University of Minne- 
sota; two years, T. R. Agg, Iowa State 
College, Ames, Iowa, L. E. Grinter, 
Illinois Institute of Technology, G. W. 
Gleeson, Oregon State College; one 
year, Paul Cloke, University of Maine, 
S. B. Earle, Clemson College, F. A. 
Thomson, Montana School of Mines. 
Membership: Robert E. Doherty, Chairman, 
Carnegie Institute of Technology, Pitts- 
burgh, Pa., J. E. Hannum, L. P. Arduser, 
G. P. Stocker, H: E. Davis, R. E. Vivian, 
R. L. Daugherty, S. M. Morris, C. M. 
McKergow, C. R. Young, Warren 
Raeder, C. M. Knudson, J. R. Morgan, L. 
E. Seeley, J. H. Lampe, R. L. Spencer, 
Jos. Weil, R. L. Sweigert, J. E. Bu- 
chanan, R. C. Kintner, B. H. Jennings, 
R. P. Hoelscher, Seibert Fairman, R. J. 
Schubmehl, J. M. Phelps, D. L. Arm, 
E. B. Kurtz, R. L. Grider, Linn He- 
lander, C. C. Jett, F. L. Wilkinson, C. 
W. Ricker, R. T. Sessums, P. M. Hor- 
ton, A. S. Hill, R. E. Root, W. B. 
Kouwenhoven, S. S. Steinberg, W. E. 
Nightingale, J. S. Thompson, C. E. 
Tucker, H. P. Burden, K. G. Merriam, 
I. C. Crawford, C. J. Freund, A. R. 


Carr, M. M. Cory, C. T. Eddy, C. A. ° 


Koepke, H. A. Curtis, C. V. Mann, W. 
M. Cobleigh, W. L. DeBaufre, S. G. 
Palmer, L. W. Hitchcock, F. W. Gar- 
ran, James Creese, H. N. Cummings, 
D. F. Othmer, W. H. H. Cowles, P. H. 
Black, S. J. Tracy, J. M. Church, Bro. 
A. Leo, H. E. Wessman, F. C. Wilson, 
M. F. Sayre, Louis Mitchell, H. H. 
Nugent, W. H. Hall, E. E. Randolph, 
L. C. Harrington, F. E. Ayer, R. C. 
Gowdy, G. B. Carson, C. E. MacQuigg, 
D. M. Palmer, H. L. Dodge, A. Naeter, 
F. O. McMillan, A. C. Callen, W. B. 
Plank, G. A. Irland, R. C. Disque, J. S. 
Goff, W. N. Jones, P. E. Rush, C. L. 
Kinsloe, C. G. Thatcher, J. S. More- 
house, R. L. Wales, L. S. LeTellier, J. 
G. Potter, N. W. Dougherty, H. E. 
Degler, A. A. Jakkula, E. H. Flath, L. 
B. Ryon, C. V. Bullen, A. Diefendorf, 
G. F. Eckhard, A. D. Taylor, Louis 
O’Shaughnessy, J. L. Vaughan, R. D. 
Sloan, E. R. Wilcox, C. E. Lawall, H. 
E. Pulver, C. T. Reid, L. J. Fletcher. 
Nominating: Past presidents, members of 
Council retiring in 1945, and one mem- 
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ber of the Society from each Section 

who shall have been elected for a term 

of one year at a regularly called meeting 
of the Section and duly certified to the 

Secretary of the Society before May 15, 

1944, 

Personal Development, Coérdinate Com- 
mittees in: Ivan C. Crawford, General 
Chairman, University of Michigan, Ann 
Arbor, Mich. 

(a) Student Selection: R. L. Sackett, 
Chairman, Hotel Sheraton, New 
York City, G. M. Butler, J. W. 
Howe, W. A. Knapp, W. C. 
Krathwohl, W. B. Plank. 

(b) Undergraduate Adjustments: F. L. 
Wilkinson, Chairman, University 
of Louisville, Louisville, Ky., C. 
T. Eddy, J. E. Hobson, C. A. 
Koepke, T. H. Morgan, J. C. 
Reed. 

(c) Development and Placement: O. 
W. Eshbach, Chairman, North- 
western University, Evanston, 
Ill., L. W. Bass, Walter Bishop, 
M. M. Boring, N. C. Ebaugh, 
J. H. Foote, W. J. Hebard, S. B. 
Morris. 

Physics: J. G. Potter, Chairman, School 
of Mines, Rapid City, S. D., H. L. 
Dodge, C. E. Bennett, G. P. Brewing- 
ton, P. L. Copeland, R. C. Gowdy, J. 
W. Woodrow. 

Committee to Codperate with the Ameri- 
can Association of Physics Teachers: 
O. W. Eshbach, Chairman, Northwest- 
ern University, Evanston, Ill, J. G. 
Potter, J. J. Jakosky. 

Principles of Engineering Ethics: J. W. 
Barker and D. C. Jackson. 

Progress: C. F. Scott, Chairman, Yale 
University, New Haven, Conn., E. H. 
Flath, D. C. Jackson, C. C. Williams. 

Relations with Engineering Societies: W. 
R. Woolrich, Chairman, University of 
Texas, Austin, Texas, D. B. Prentice, 
H. P. Hammond, F. L. Bishop. 

Secondary Schools: D. M. Palmer, Chair- 
man, University of Toledo, Toledo, 
Ohio, H. H. Armsby, L. M. K. Boelter, 
K. Lark-Horovitz, W. D. Turnbull. 

Sections and Branches: H. J. Gilkey, 
Chairman, Iowa State College, Ames, 
Iowa, W. C. Brenke, F. T. Mavis, 
Dwight Gunder, C. A. Mockmore, G. 
L. Sullivan, S. S. Steinberg, R. A. 
White. 
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Representatives of the Society on Vari- 
ous Committees, Boards and Commis- 
sions: 

American Standards Association: 
Symbols and Abbreviations: E. J. 
Streubel, P. J. Kiefer, M. C. Stuart. 
Standard Drawings and Drafting 
Room Practice; Z-14: T. E. French. 
Electrical Definitions: E. E. Bennett. 
Symbols for Heat and Thermody- 
namics: W. H. Wohlenberg, P. J. 
Kiefer, M. C. Stuart, L. T. Work. 


American Council on Education: W. E, 
Wickenden, F. L. Bishop, D. B, 
Prentice. 

Engineers’ Council for Professional De. 
velopment: C. E. Lawall, D. B. Pren- 
tice, C. C. Williams. 

Charles A. Coffin Fellowships and Re- 
search Committee: Robert E. Do- 
herty. 

National Bureau of Engineering Regis- 
trations: Paul Cloke. 














I have the honor to submit the first 
annual report for the reéstablished 
Division of Administrative Officers 
of Engineering Colleges covering the 
year 1942-43. 

The Division was reéstablished at 
the Chicago meeting of the Council on 
October 26, 1942, and since an account 
of this action, as well as of the meet- 
ing of the newly created Division im- 
mediately afterward, is recorded in the 
JournaL of December, 1942, pages 
285-317, I shall not give further de- 
tails regarding the meeting. 

An Executive Committee of the Di- 
vision was appointed on November 13, 
1942 as follows: 


R. E. Doherty, Chairman 
N. W. Dougherty 

C. J. Freund 

E. L. Moreland 

D. B. Prentice 

H. S. Rogers 

Thorndike Saville 

H. T. Heald 

F. L. Bishop 


The activities of the Division after 
the Chicago meeting related largely to 
problems created by the war. The 
then existing policy of Selective Serv- 
ice if continued would, it seemed, 
leave no engineering students for the 
war industries; the details of the con- 
templated college programs for engi- 
neering specialists for the Army and 
Navy were as yet unknown, especially 
in the case of the Army, and engineer- 
ing colleges were not, in the opinion of 
the administrative officers, being ap- 
propriately taken into counsel by the 
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Army in formulating policy and plans; 
and the plan of financial arrangements 
between the government and colleges 
were being framed without, again, the 
counsel of the colleges. The Execu- 
tive Committee of the Division thus 
addressed itself to these highly critical 
problems. At the outset, however, it 
was embarrassed, because, being on 
the outside, it did not know fully the 
nature of requirements; it knew only 
that the critical issues were in process 
of being settled and had heard discon- 
certing rumors as to how they were 
being settled. By late December the 
situation was developing rapidly and 
it appeared that the Committee should 
meet promptly and determine what 
to do. 

It met January 6, 1943 in New York 
at which time the situation was sum- 
marized as follows: 


1. President Elliott’s Committee 
of the War Manpower Com- 
mission was attempting to ob- 
tain deferment of engineering 
freshmen. 

2. Engineering colleges that were 
to participate in the training 
program of the Army and the 
Navy were to be selected by a 
Committee of Army and Navy 
representatives, in compliance 
with rules and regulations for 
selection to be established by a 
committee appointed by the 
Chairman of the War Man- 
power Commission. This com- 
mittee was understood to be 
practically finished with its 














work. Its membership was as 
follows: 

Owen D. Young, Chairman, 
Roderick Leland Carmichael, 
James B. Conant, Edmund E. 
Day, Clarence A. Dykstra, Rob- 
ert G. Sproul, Arthur H. Sulz- 
berger, William P. Tolley. 

3. Plans for Army and Navy 
training programs were not 
completed and information con- 
cerning details of courses and 
curricula was not available. 

4. It was likely that the facilities 
of all accredited colleges of en- 
gineering will be required for 
the Army and Navy training 
programs. 

5. The War Manpower Commis; 
sion contemplated the training 
of 200,000 special students in 
American colleges. 


In view of the rapidly developing 
situation, the Committee decided that 
it should make certain recommenda- 
tions to the government agencies con- 
cerned regarding the most critical of 
the problems the Committee reviewed. 
One of these related to payments to 
the colleges by the Government for 
educational services. Experience had 
been reported by certain colleges, and 
even by representatives of the War 
Department itself, that payment was 
to be determined on a lowest-bidder 
basis, and that some of the contracts 
that had been written for the early 
programs of the Army (not A.S.T.P.) 
seemed unreasonably low. The Com- 
mittee therefore thought that it should 
propose that payment for educational 
service should be at least equal to the 
regular tuition fees, and such a rec- 
ommendation was made. A _ funda- 
mental change in Government policy, 
however, solved this problem, and an 


REPORTS OF CONFERENCES 


appropriate basis for contracts was 
later adopted. 

Another recommendation related to 
the deferment of engineering students. 
I cannot do better than quote the reso- 
lution of the Committee. 


RESOLVED by the Executive Com- 
mittee of the Administrative Divi- 
sion of the S.P.E.E. that the follow- 
ing unanimous judgment concerning 
procedure to be followed in the allo- 
cation of manpower resources for 
necessary technical war services be 
transmitted to the War Manpower 
Commission : 


Since reliable facts regarding 
the needs for replacements and 
additions to the professional en- 
gineering personnel of industry to 
maintain and to expand the war 
production program and the nec- 
essary supporting services are not 
presently available, and since the 
supply of such personnel is basi- 
cally necessary to the support and 
success of the military program, 
the essential data describing such 
needs should be collected before 
final decisions regarding the selec- 
tion and allocation of engineering 
trainees be determined. 

The survey necessary to deter- 
mine industrial needs and to cor- 
relate them with military needs 
can be made in a reasonable pe- 
riod of time and should be imme- 
diately undertaken. 

In the meantime the required 
educational machinery should be 
kept operative. This will be ac- 
complished in part by the direc- 
tive of the W.M.C. concerning 
deferment of the three upper 
classes in engineering schools and 
by the deferment of the enlisted 
reserves as announced, but these 








cts was 


lated to 
students, 
he reso- 


ve Com- 
re Divi- 
- follow- 
icerning 
the allo- 
ces for 
vices be 
inpower 


garding 
its and 
nal en- 
istry to 
he war 
he nec- 
are not 
nce the 
is basi- 
ort and 
ogram, 
g such 
before 
> selec- 
leering 


deter- 
(O cor- 
needs 
le pe- 
imme- 


quired 
ild be 
be ac- 
direc- 
erning 
upper 
ls and 
ilisted 
these 





REPORTS OF CONFERENCES 


actions fall short of the imme- 
diate demand because the induc- 
tion of freshmen through the Se- 
lective Service may have the effect 
of dispersing an essential part of 
the teaching staff into other war 
services from which they cannot 
be recalled should they subse- 
quently be found indispensable. 
To avoid disastrous conse- 
quences of this type, it is recom- 
mended that, in addition to the 
temporary deferment of sopho- 
more, junior, and senior students, 
all freshmen now enrolled in en- 
gineering colleges be deferred un- 
til the end of the term following 
completion of the survey and of 
plans for training and assigning 
engineering personnel. 


A third recommendation related to 
the establishment of an Engineering 
and Science Reserve Corps. The rec- 
ommendation was as follows: 


There is evident necessity of 
providing a continuous flow of 
adequately trained engineering per- 
sonnel for the Army, Navy, and 
civilian occupations essential to the 
war effort. 

The procurement of engineer- 
ing and technical personnel for the 
armed services has been taken care 
of by the Army and Navy plans 
for the use of colleges and univer- 
sities. The procurement of equally 
essential engineering personnel for 
war industry and technical agen- 
cies of government (as N.A.C.A., 
Bureau of Standards, C. & G. S., 
etc.) has not been adequately 
planned for. 

It is recommended that an En- 
gineering and Science Reserve 
Corps be established immediately 
by the War Manpower Commis- 
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sion to consist, in the first in- 
stance, of those students in engi- 
neering colleges who maintain a 
satisfactory standing and are un- 
able to meet the physical require- 
ments for officer personnel. Mem- 
bers of this Reserve should have 
a status, and constitute a unit in 
the war effort, comparable to those 
assigned to the military services. 
Like those in military service 
their educational expenses and 
maintenance should be paid by the 
government. 

To provide a continuing flow 
of trained engineering personnel 
for Army, Navy, and civilian war 
effort it is further recommended 
that suitable machinery be estab- 
lished at the high school level to 
select and allocate those who are 
qualified for engineering and sci- 
ence training. 


The Division had two meetings dur- 
ing the year. One was held in Wash- 
ington, D. C. on March 18, 1943 at 
which the officers in charge of the 
Army Specialized Training Program 
and the Navy College Training Pro- 
gram were given an opportunity to 
explain these Programs to the admin- 
istrative officers and the latter an op- 
portunity to ask questions and discuss 
the Programs. 

The second meeting was held in 
Chicago in connection with the Annual 
Convention. The purpose of this 
meeting was to have a discussion among 
the administrative officers of those 
whose institutions that had had experi- 
ence in operating the new A.S.T.P. or 
in negotiating contracts with the 
N.C.T.P. Dean Daggett of Rutgers 
University collected information and 
presented a summary report regarding 
the A.S.T.P., and President Wicken- 
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den of the Case School of Applied 
Science did the same for the N.C.T.P. 

These meetings were of a somewhat 
confidential nature, and the proceed- 
ings were therefore not printed. 

The most important immediate re- 
sult of the meetings was better under- 
standing on the part of the adminis- 
trative officers regarding some of the 
problems they still had to solve. Cer- 
tainly the meetings indicated that many 
had not fully understood the situation. 
But there were additional important 
results. These meetings and other 
conferences with the representatives of 
the armed forces paved the way for 
complete cooperation between the 
A.S.T.P. and the S.P.E.E. which was 
effected promptly after the Chicago 
meeting, and an improvement of the 
already established good relations with 
the Navy. 

Rosert FE. DoHERTY, 
Chairman 


The Aviation Sessions of the 
S.P.E.E. were held on Saturday, June 
19, at 2 p.m. in Room M-11 and on 
Sunday, June 20, at 10:30 a.m. in 
Room M-6 of the Drake Hotel, Chi- 
cago. The program and papers for 
the meeting were arranged by Dr. 
Klemin. Unfortunately, Dr. Klemin 
could not be present at the meeting 
and, at his request, John D. Akerman 
of the University of Minnesota was 
acting chairman at the sessions. On 
June 19, 26 persons representing 24 
institutions were present at the session. 

The first paper to be presented was 
that of K. D. Wood of Purdue Uni- 
versity entitled “Wartime Role of the 
University in Aeronautical Engineer- 
ing Education.” Mr. Wood, after 


presenting his paper, attracted consid- 
erable criticism concerning his pessi- 
mistic outlook of the work to be done 
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by aeronautical engineering depart- 
ments, particularly in view of new an- 
nouncements by the Army and Navy 
that training in aeronautical engineer- 
ing will be instituted. 

Although enrollment in aeronautical 
engineering has dropped in all schools 
the same as in other departments due 
to the draft and industrial opportuni- 
ties, institutions have found opportuni- 
ties to do war time training in aero- 
nautical engineering utilizing the fac- 
ulty members and their facilities. Mr. 
Wood also aroused a great deal of crit- 
icism in regard to his disapproving 
statements about universities institut- 
ing educational programs connected 
with airports. This was particularly 
hard to understand because Purdue 
University has pioneered in this field, 
has done very good work and does 
not intend to curtail such activities. 
Why such discouraging comments 
were made by Mr. Wood remained 
unanswered by him. 

The second paper was presented by 
A. S. Levens of the University of 
California entitled “What Can the 
Engineering Schools and the Aircraft 
Industries Do to Develop More Ef- 
fective Engineering Personnel?” Pro- 
fessor Levens’ paper was very encour- 
aging and particularly his announce- 
ment of the five-point plan as advo- 
cated by the Vultee Aircraft Cor- 
poration, namely: 


1. Undergraduate Scholarships. 

2. Graduate Fellowships. 

3. Employment Opportunities for 
Engineering Faculty during 
Vacation Periods. 

4. Exchanges Between Engineering 
Faculty and the Corporation’s 
Engineering Personnel. 

5. Graduate Study and Research for 
the Corporation’s Engineers. 








depart- 
new an- 
id Navy 
ngineer- 


nautical 
schools 
nts due 
portuni- 
portuni- 
in aero- 
the fac- 
Ss. Mr. 
of crit- 
proving 
institut- 
nnected 
icularly 
Purdue 
is field, 
d does 
tivities. 
nments 
mained 


ited by 
sity of 
in the 
ircraft 
re Ef- 

Pro- 
ncour- 
ounce- 
advo- 


Cor- 


s for 
luring 


eering 
ition’s 


*h for 


“rs. 





REPORTS OF CONFERENCES 


The consensus of opinion was that 
interest and codperation from the in- 
dustry were very desirable and ap- 
preciated. 

The third paper presented was that 
of C. T. Reid of the Douglas Aircraft 
Corporation of Santa Monica, entitled 
“A Revision of the Aeronautical En- 
gineering Curriculum in the Light of 
Modern Aircraft Engineering Require- 
ments.” His paper caused consider- 
able discussion concerning the type of 
curriculum he proposed the universities 
should carry in order to provide engi- 
neers for the air frame industry. Al- 
though considerable disagreement con- 
cerning detailed points was expressed 
during the discussions, one thing was 
very commendable, and that was that 
it was the first open suggestion from 
the industry as to what training they 
actually wanted in order that such a 
proposal would serve as a basis for 
discussion and building a program 
adaptable to the air frame industry in 
general. Note: Mr. Reid asked per- 
mission to revise his paper in the light 
of the discussions at the session. 

After the discussion of Mr. Reid’s 
paper a motion was made and passed 
unanimously “that the chairman ap- 
point a committee from the industrial 
and educational institutions to suggest 
changes and improvements in the cur- 
riculum of aeronautical engineering in 
universities and colleges.” The chair- 
man made an announcement that he 
would make the appointment after 
some study of the problem. 

L. R. Parkinson’s paper, “Aero- 
nautical Education in Light of Experi- 
ence at Naval Aircraft Factory,” was 
presented by title only. 

The Sunday session was attended by 
29 members representing 29 institu- 
tions. Professor Akerman acted as 
chairman. The first paper to be pre- 
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sented was that of H. W. Barlow of 
Texas A. & M. College, entitled “Aero- 
nautical Relationships with the E.C. 
P.D.” In his paper he criticized the 
lack of aeronautical engineering repre- 
sentation on E.C.P.D. accrediting com- 
mittees. His criticism was supported 
by educational institution representa- 
tives at the meeting. A motion was 
made and passed unanimously “that 
the S.P.E.E. ask the Institute of the 
aeronautical sciences to appoint one 
of its members to the E.C.P.D. for 
the purpose of correlating accrediting 
educational institutions giving aero- 
nautical engineering courses. 

M. V. Barton of the University of 
Texas presented a paper entitled 
“Training for Production Engineering 
in the Aircraft Industries” written by 
M. J. Thompson and John C. Bowman 
of that University. This paper dealt 
mostly with the type of codperation 
between aeronautical engineering insti- 
tutions and industrial plants for short 
time training. 

The third paper to be presented was 
that of E. S. Kavanaugh of the Uni- 
versity of Notre Dame entitled “Aero- 
nautical Engineering Curricula and Its 
Relation to Present and Future Needs 
of the Industry.” His paper again 
raised the question of the need of im- 
provements and changes in the aero- 
nautical engineering curricula and was 
in line with the discussions raised by 
Mr. Reid’s paper. 

A. C. Willard, president of the Uni- 
versity of Illinois, during the discus- 
sions gave a short resumé of the rea- 
sons why the University of Illinois is 
undertaking a large aeronautical and 
aviation medicine program, the main 
reasons being that the study of phys- 
iological, sociological and economical 
questions raised by the advancement 
of military and civilian aviation re~ 
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quires a great deal of study, research 
and training. 

The last paper presented was “The 
Relationship of Aeronautical Engineer- 
ing Education to the Allied Sciences” 
by John D. Akerman of the University 
of Minnesota. His paper deviated 
from the immediate activities and needs 
and discussed the need for training 
men who would be leaders and creators 
in the aeronautics field, utilizing the 
developments in other sciences for the 
proper advancement in the aeronautical 
field, and vice versa the aeronautical 
field provides new uses, application, 
and requirements for new develop- 
ments in other fields of sciences. He 
states that the function of educational 
institutions is two-fold, first, to pro- 
vide rank and file workers as advocated 
by Mr. Reid, and second, leaders who 
would create and provide the work for 
the rank and file workers. 

J. D. AKERMAN 


Chemical Engineering.—The pro- 
gram consisted of two technical con- 
ferences, a dinner meeting and two 
brief business meetings with, despite 
wartime restrictions, about 35 mem- 
bers attending the various functions. 
“The Army and Navy War Programs” 
and “Adjustments in Chemical Engi- 
neering After the War” were the gen- 
eral topics of discussion at the con- 
ferences. 

The principal speaker at the annual 
dinner meeting was Paul D. V. Man- 
ning, Director of Research, Inierna- 
tional Minerals and Chemical Com- 
pany, who spoke on “What Industry 
Expects of Chemical Engineers.” Dr. 
Manning emphasized the continuing 
need of well-trained men in industry 
and outlined some of the problems 
facing us after the war. He made a 
strong plea for men developed to help 
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solve the broad social and economic 
problems confronting civilization and 
deplored the taking by Selective Sery- 
ice of chemical engineers from schools 
and colleges who are so vitally needed 
in industry. Following this paper a 
lively discussion arose, led by Webster 
N. Jones (Carnegie Tech.), R. C. Mc- 
Bride and H. McCormack (Illinois 
Tech.) on the demerits of the Kilgore 
Bill. 

Preceding the first conference on 
Saturday, June 19, the annual busi- 
ness meeting of the Division was held, 
Acting Chairman R. A. Morgen (Flor- 
ida) in the chair. About 35 members 
were present. The minutes of the 
preceding meeting appearing in the 
JouRNAL OF ENGINEERING EDuca- 
TION, 33, 352-7 (1942, Dec.), were 
approved as published. 

The treasurer reported there were no 
expenditures to date and that the bal- 
ance of funds as of June 1 amounting 
to $62.80 remained as at the end of 
the previous year. No special assess- 
ment of members was recommended 
for the coming year. 

The Publications Committee, R. N. 
Shreve (Purdue), Chairman, reported 
that three papers of the preceding 
meeting had been published as recom- 
mended as well as the secretary’s an- 
nual report. He stated that the joint 
publication project tentatively worked 
out with S. L. Tyler, Executive Sec- 
retary, American Institute of Chemi- 
cal Engineers, could not be undertaken 
at this time owing to wartime restric- 
tions. J. H. Koffolt (Ohio State) 
recommended that the committee in- 
vestigate and report on printing and 
binding the collected papers of the 
current meeting. About 250 copies of 
collected papers of the California meet- 
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ing had been distributed at a cost of 
about $25. 

The Resolutions Committee, com- 
posed of C. C. DeWitt (Mich. State), 
Chairman, and J. H. Arnold (Iowa), 
presented the following resolution: 


Whereas the U. S. Senate bills Num- 
bers 607 and 702 as introduced by Sena- 
tor Kilgore provide for the complete 
regimentation of scientific activities and 
research of every sort under political 
control, and whereas such control would 
seriously and adversely affect the freedom 
of thought and work of every scientist, 
engineer, and teacher of science and en- 
gineering, therefore be it resolved that it 
is the sense of the collective thought of 
the Chemical Engineering Division of 
the S.P.E.E. assembled at Chicago, June 
18-20, 1943, that every legal means of 
defeating these measures be actively and 
aggressively employed. After studying 
these bills, each member is_ therefore 
urged to write to his senator, and in his 
own words give his personal reasons 
why these bills, or modifications thereof, 
should not be passed. 


Adoption of this resolution was 
moved by H. L. Olin (Iowa), sec- 
onded by J. H. Koffolt (Ohio State), 
and passed. 

The Nominating Committee, -con- 
sisting of past chairmen of the Divi- 
sion, presented the following slate of 
officers for the year 1943-1944: 


Chairman—R. A. Morgen (Florida) 

Vice-chairman—C. W. Borgmann 
(Colorado) 

Vice-chairman—T. S. 
(Rhode Island State) 

Secretary-Treasurer—E. M. Schoen- 
born (Delaware) 


Crawford 


These nominees being unopposed, 
the secretary was instructed to cast one 
ballot for the slate. 
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PAPERS AND DISCUSSION 


Saturday afternoon, June 19, 1943. 
The Drake Hotel 


“The Army and Navy War Programs” 


A. P. Colburn and E. M. Schoen- 
born (Delaware), “The Development 
of the Chemical Engineering Curricu- 
lum under the Army Specialized Train- 
ing Program.” 

C. A. Mann (Minnesota), “Army 
Specialized Training in Chemical En- 
gineering at the University of Minne- 
sota,” 

Lt. Col. Fred H. Pumphrey (A.S.T. 
Division), “What the Army Expects 
of Chemical Engineers.” 

Harry McCormack (Illinois Tech.), 
“Chemical Engineering Education in 
the Navy Program.” 

C. F.° Prutton and C. O. Miller, 
“Chemical Engineering and the Civilian 
Student.” 

Chairman Morgen, on opening the 
conference, commented on the interest . 
which the A.S.T. Program and its 
problems had aroused among engi- 
neering educators and stressed the need 
for consideration also of the post-war 
problems facing the profession. 

E. M. Schoenborn (Delaware) out- 
lined the development of the A.S.T. 
curriculum for chemical engineers and 
discussed the objectives, limitations and 
problems involved. He pointed out 
that the current program is designed 
to give the best training possible under 
the limitations imposed by the Army 
in the shortest possible time. A num- 
ber of suggested curricula were pro- 
posed for consideration and discussion. 
It was pointed out that the objectives 
of the A.S.T. Program are not the 
same as those for training professional 
chemical engineers. 

As one actively engaged in teaching 
chemical engineering to 119 trainees, 
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C. A. Mann (Minnesota) related some 
of his experiences with the A.S.T. 
Program at the University of Minne- 
sota. He outlined some of the various 
difficulties that had to be overcome and 
gave a most encouraging report on the 
actual workings of the program. 

A letter from G. M. Gleeson (Ore- 
gon State) on his experiences with the 
A.S.T. Program was read by the chair- 
man. 

Lt. Colonel Fred H. Pumphrey, 
Chief, Engineering Section, Curricula 
and Standards Branch, Army Special- 
ized Training Division, gave an off the 
record discussion of the A.S.T. Pro- 
gram especially as it pertained to chem- 
ical engineering and then answered 
numerous questions put to him by 
members of the group. He stated that 
the A.S.T. Division would be happy to 
have the comments and suggestions of 
those interested in the success of the 
undertaking and would give them their 
earnest consideration. 

Although a prescribed Navy pro- 
gram for chemical engineers does not 
exist, Harry McCormack (Illinois 
Tech.) commented on the course and 
subject matter which might be in- 
cluded in a chemical engineering cur- 
riculum for certain Navy personnel. 

The status of the civilian student 
during these critical times was dis- 
cussed by C. O. Miller (Case) who 
described how students at present avail- 
able might be used in furthering cur- 
rent war research and how such a plan 
was being successfully carried out at 

Case. 


Sunday morning, June 20, 1943. 
The Drake Hotel 
“Adjustments in Chemical Engineer- 
ing After the War” 

R. N. Shreve (Purdue), “Evalua- 
tion of A.S.T.P. Courses.” 
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J. S. Whitwell (Princeton), “Post 
War Educational Problems.” 

O. A. Hougen (Wisconsin), “A 
Graduate Program for Chemical En- 
gineers.” 

The second conference was called to 
order at 10:30 a.m. by Chairman Mor- 
gen, who, after some preliminary an- 
nouncements, introduced the first 
speaker, R. N. Shreve. Dr. Shreve 
discussed the question “What will be 
the characteristics of the men return- 
ing from the war?” Since they will 
in all probability be more mature, 
more earnest and possess a greater in- 
centive to do good work, our curricula 
may have to be revised to meet new 
requirements, as by the initiation of 
suitable refresher courses. He also 
pointed out the effect of continuous 
teaching on the instructional staff and 
stressed the need of time for profes- 
sional advancement. 

“Post War Curricula Adjustments” 
was the topic of the paper by J. C. 
Whitwell (Princeton). Rehabilitation 
of students after the war and the han- 
dling of many new students pose seri- 
ous problems to colleges and universi- 
ties especially in regard to courses and 
subject matter. An extension of our 
present generalized methods of teach- 
ing should be retained and too great 
a tendency toward _ specialization 
avoided. 

O. A. Hougen (Wisconsin) empha- 
sized the need for strong graduate pro- 
grams in chemical engineering particu- 
larly in the post-war period when so 
many students will be returning to 
continue their studies. His plea that 
chemical engineering should be taught 
by the chemical engineering staff and 
not by the staffs of other departments 
received commendation of the entire 
group. 


After discussion of the various 
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papers presented, the meeting was 
thrown open to discussion of the 
A.S.T. Program for chemical engi- 
neers. Whitwell, Shreve, and Koffolt 
entered strong pleas that the present 
A.S.T. course, Chemical Engineering 
Problems, be retained. Koffolt also 
supported the retention of Chemical 
Technology. 

Upon motion of C. C. DeWitt, sec- 
onded by R. N. Shreve, it was unani- 
mously agreed that Qualitative Analy- 
sis should be changed to the Third 
Term of the Basic Phase in place of 
Engineering Drawing. Engineering 
Drawing would then be given in Term 
4. A. B. Newman moved and C. C. 
DeWitt seconded the following resolu- 
tion which was unanimously carried: 


It is the consensus of opinion of the 
Chemical Engineering Division, S.P.E.E., 
that any A.S.T. curriculum for chemical 
engineers should be put on an eleven- 
quarter basis of sufficient caliber to lead 
to the bachelor’s degree. It is the feel- 
ing of this group that men who would be 
withdrawn at the end of seven terms for 
technical service in specialized branches 
of the Army would be better prepared 
than those under the current program. 


The Resolutions Committee, C. C. 
DeWitt and J. H. Arnold, presented 
the following resolutions which were 
adopted : 


Whereas the Chemical Engineering Di- 
vision of the S.P.E.E. has enjoyed the 
courtesies and hospitality extended by the 
host institutions, Illinois Institute of 
Technology and Northwestern Univer- 
sity, at this 50th Anniversary National 
Meeting of the S.P.E.E. at Chicago, June 
18-20, 1943, therefore be it resolved that 
we express our appreciation to these 
agencies for their splendid teamwork 
which has so evidently made possible our 
coming together under these pleasant 
circumstances and appointments. Be it 
further resolved that we collectively cause 
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to be spread on our minutes and trans- 
mitted to the host institutions and their 
local committees a copy of this resolution. 

Whereas all those present have so 
thoroughly enjoyed the activities and pro- 
grams which the officers of this Division 
have so carefully and thoughtfully pro- 
vided, therefore be it resolved that this 
Division records upon the minutes its ap- 
preciation of their efforts. 

E. M. ScHOENBoRN, 
Secretary-Treasurer 


The activities of the Committee 
on Comprehensive Examinations for 
1942-43 were mostly nominal, con- 
sisting essentially of holding an or- 
ganization together that can take up 
the work where it ceased a year or 
more ago, in accordance with plans 
then made. 

During the year, some plans were 
outlined for the formation of a Divi- 
sion of Educational Methods which 
might encompass the work of the pres- 
ent Committee on Instructional Meth- 
ods and its subcommittee on Visual 
Education, and the work of the Com- 
mittee on Comprehensive Examina- 
tions, and thus place the work of both 
committees on a permanent basis—a 
status long desired by the Committee 
on Comprehensive Examinations. 

The proposal was discussed with Dr. 
Ell, Chairman of the Committee on In- 
structional Methods, who is entirely 
favorable to such an arrangement. 
Dean White discussed the proposal in- 
formally with several officers of the 
Society and members of the Executive 
Council. The question was on the 
agenda for consideration by the Execu- 
tive Council at the Chicago meeting 
but, owing to pressure of other mat- 
ters, was not presented for considera- 
tion. 

The Committee was represented at 
the Chicago meeting by Dean White, 
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C. A. Mann (Minnesota) related some 
of his experiences with the A.S.T. 
Program at the University of Minne- 
sota. 
difficulties that had to be overcome and 
gave a most encouraging report on the 
actual workings of the program. 

A letter from G. M. Gleeson (Ore- 
gon State) on his experiences with the 
A.S.T. Program was read by the chair- 
man. 

Lt. Colonel Fred H. Pumphrey, 
Chief, Engineering Section, Curricula 
and Standards Branch, Army Special- 
ized Training Division, gave an off the 
record discussion of the A.S.T. Pro- 
gram especially as it pertained to chem- 
ical engineering and then answered 
numerous questions put to him by 
members of the group. He stated that 
the A.S.T. Division would be happy to 
have the comments and suggestions of 
those interested in the success of the 
undertaking and would give them their 
earnest consideration. 

Although a prescribed Navy pro- 
gram for chemical engineers does not 
exist, Harry McCormack (lIllinois 
Tech.) commented on the course and 
subject matter which might be in- 
cluded in a chemical engineering cur- 
riculum for certain Navy personnel. 

The status of the civilian student 
during these critical times was dis- 
cussed by C. O. Miller (Case) who 
described how students at present avail- 
able might be used in furthering cur- 
rent war research and how such a plan 
was being successfully carried out at 
Case. 


Sunday morning, June 20, 1943. 
The Drake Hotel 
“Adjustments in Chemical Engineer- 
ing After the War” 

R. N. Shreve (Purdue), “Evalua- 
tion of A.S.T.P. Courses.” 


He outlined some of the various 
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J. S. Whitwell (Princeton), “Post 
War Educational Problems.” 

O. A. Hougen (Wisconsin), “A 
Graduate Program for Chemical En- 
gineers.” 

The second conference was called to 
order at 10:30 a.m. by Chairman Mor- 
gen, who, after some preliminary an- 
nouncements, introduced the first 
speaker, R. N. Shreve. Dr. Shreve 
discussed the question “What will be 
the characteristics of the men return- 
ing from the war?’ Since they will 
in all probability be more mature, 
more earnest and possess a greater in- 
centive to do good work, our curricula 
may have to be revised to meet new 
requirements, as by the initiation of 
suitable refresher courses. He also 
pointed out the effect of continuous 
teaching on the instructional staff and 
stressed the need of time for profes- 
sional advancement. 

“Post War Curricula Adjustments” 
was the topic of the paper by J. C. 
Whitwell (Princeton). Rehabilitation 
of students after the war and the han- 
dling of many new students pose seri- 
ous problems to colleges and universi- 
ties especially in regard to courses and 
subject matter. An extension of our 
present generalized methods of teach- 
ing should be retained and too great 
a tendency toward _ specialization 
avoided. 

O. A. Hougen (Wisconsin) empha- 
sized the need for strong graduate pro- 
grams in chemical engineering particu- 
larly in the post-war period when s0 
many students will be returning to 
continue their studies. His plea that 
chemical engineering should be taught 
by the chemical engineering staff and 
not by the staffs of other departments 
received commendation of the entire 
group. 


After the various 
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papers presented, the meeting was 
thrown open to discussion of the 
AS.T. Program for chemical engi- 
neers. Whitwell, Shreve, and Koffolt 
entered strong pleas that the present 
AS.T. course, Chemical Engineering 
Problems, be retained. Koffolt also 
supported the retention of Chemical 
Technology. 

Upon motion of C. C. DeWitt, sec- 
onded by R. N. Shreve, it was unani- 
mously agreed that Qualitative Analy- 
sis should be changed to the Third 
Term of the Basic Phase in place of 
Engineering Drawing. Engineering 
Drawing would then be given in Term 
4. A. B. Newman moved and C. C. 
DeWitt seconded the following resolu- 
tion which was unanimously carried: 


It is the consensus of opinion of the 
Chemical Engineering Division, S.P.E.E., 
that any A.S.T. curriculum for chemical 
engineers should be put on an eleven- 
quarter basis of sufficient caliber to lead 
to the bachelor’s degree. It is the feel- 
ing of this group that men who would be 
withdrawn at the end of seven terms for 
technical service in specialized branches 
of the Army would be better prepared 
than those under the current program. 


The Resolutions Committee, C. C. 
DeWitt and J. H. Arnold, presented 
the following resolutions which were 
adopted : 


Whereas the Chemical Engineering Di- 
vision of the S.P.E.E. has enjoyed the 
courtesies and hospitality extended by the 
host institutions, Illinois Institute of 
Technology and Northwestern Univer- 
sity, at this 50th Anniversary National 
Meeting of the S.P.E.E. at Chicago, June 
18-20, 1943, therefore be it resolved that 
We express our appreciation to these 
agencies for their splendid teamwork 
which has so evidently made possible our 
coming together under these pleasant 
circumstances and appointments. Be it 


further resolved that we collectively cause 
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to be spread on our minutes and trans- 
mitted to the host institutions and their 
local committees a copy of this resolution. 

Whereas all those present have so 
thoroughly enjoyed the activities and pro- 
grams which the officers of this Division 
have so carefully and thoughtfully pro- 
vided, therefore be it resolved that this 
Division records upon the minutes its ap- 
preciation of their efforts. 

E. M. SCHOENBORN, 
Secretary-Treasurer 


The activities of the Committee 
on Comprehensive Examinations for 
1942-43 were mostly nominal, con- 
sisting essentially of holding an or- 
ganization together that can take up 
the work where it ceased a year or 
more ago, in accordance with plans 
then made. 

During the year, some plans were 
outlined for the formation of a Divi- 
sion of Educational Methods which 
might encompass the work of the pres- 
ent Committee on [nstructional Meth- 
ods and its subcommittee on Visual 
Education, and the work of the Com- 
mittee on Comprehensive Examina- 
tions, and thus place the work of both 
committees on a permanent basis—a 
status long desired by the Committee 
on Comprehensive Examinations. 

The proposal was discussed with Dr. 
Ell, Chairman of the Committee on In- 
structional Methods, who is entirely 
favorable to such an arrangement. 
Dean White discussed the proposal in- 
formally with several officers of the 
Society and members of the Executive 
Council. The question was on the 
agenda for consideration by the Execu- 
tive Council at the Chicago meeting 
but, owing to pressure of other mat- 
ters, was not presented for considera- 
tion. 

The Committee was represented at 
the Chicago meeting by Dean White, 
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but had no conference on the schedule. 

The Committee does not foresee any 
possibility of more than nominal ac- 
tivity during the war, but hopes that 


its organization may be held together’ 


by sufficient continuity of membership 
to enable it to proceed according to 
plan after the war. 


H. W. BIBBER 

W. E. HowLanp 

C. V. Mann 

C. T. OLMSTED 

C. L. SVENSEN 

G. S. TIMOSHENKO 

W. C. WHITE 

P. A. WILLIS 

R. H. Frazier, Chairman 


The Electrical Engineering group 
dinner was held Friday, June 18th, in 
the Orrington Hotel in Evanston, and 
was followed by an inspection trip 
through the Northwestern Technologi- 
cal Institute laboratories. 

Professor Coover presided at the 
meeting on Saturday, June 19th. In 
the absence of M. M. Boring of the 
General Electric Company, Ben S. 
Willis of Iowa State College led a dis- 
cussion on “Training Women for In- 
dustry.” Professor Willis reported on 
results of a course in Electrical Engi- 
neering taught to a class of Home 
Economics seniors majoring in house- 
hold equipment, as well as some reac- 
tions of instructors teaching in the 
Curtiss-Wright program at Iowa 
State. 

Mr. Willis stated that his contribu- 
tion to the discussion was the assur- 
ance to anyone faced with the problem 
of a class of women in engineering sub- 
jects that, given the proper incentive 
—such as the certainty of a job in 
industry—girls can, and will, do work 
of the same calibre as that done by the 


regular engineering students. The 
only handicap suffered by girls in engi- 
neering courses is lack of engineering 
background; i.e., the fact that girls 
have not spent their youthful leisure 
time tinkering with mechanical devices 
as have boys who normally enroll in 
engineering. 

Industry is calling on the colleges to 
assist in the training of women in two 
ways: 


1. By sending employees to the col- 
lege for a course of study prescribed 
by the company. 

2. By suggesting elective courses in 
engineering subjects for women in 
regular college courses. 


Mr. Willis had no authority to re- 
port on the Curtiss-Wright program at 
Iowa State College, and therefore could 
only give the reactions of instructors 
with whom he had talked. All of these 
conversations supported the conclu 
sion that the women were carrying 
regular engineering courses satisfac- 
torily, their difficulties being of the 
same nature and magnitude as those 
of boys at the same point in their engi- 
neering course. 

The course offered as an elective for 
regular women students is equivalent 
to the regular course in electrical engi- 
neering for non-electrical students. It 
is a 5-credit course for two quarters 
and includes a 3-hour laboratory pe- 
riod each week. To make up for the 
lack of background more than the 
usual number of demonstrations are 
used and nearly double the number of 
laboratory tests performed. Other- 
wise, the type of instruction and diffi- 
culty of assigned problems and labora 
tory tests are the same. 

In conclusion, it was suggested that 
there are as many potential engineers 
among women students as among men. 
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There is no reason why. engineering 
aptitude should be limited to the male 
sex. The performance during the next 
few years of the many women going 
into industrial positions will be well 
worth watching. 

Colonel Charles N. Sawyer, Com- 
manding Officer of the Signal Corps 
School, Sixth Service Command, 
headed the second panel with a de- 
sription of Signal Corps Training 
programs which he instituted in the 
Sixth. Service Command. These 
schools were started in April, 1942, 
and have had a combined enrollment 
of over 17,000 students. In all, 14 
schools were set up providing for 
training on six different levels. The 
following is a list of the courses, dura- 
tion of instruction and number of grad- 
wates in each, as of July, 1943. 


Length Number 
of course of graduates 

A. Mechanic Learners 12 wks. 2,700 

B. J.R.T. Telephone 12 wks. 1,111 

C. J.R.T. Radio 12 wks. 4,933 

D. Pre-Radar 12 wks. 4,202 

E. Radio and Ultra- 

High-Frequencies 20 wks. 1,126 
F. Radar 8 wks. 720 


The Mechanic Learners and J.R.T. 
Schools are primarily concerned with 
developing radio and telephone tech- 
nicians. Elementary courses in mathe- 
matics, electricity and magnetism, and 
tadio or telephone theory are given. 
Considerable emphasis is placed upon 
practical experience with field equip- 
ment in these courses. The pre-radar 
school provides for training in mathe- 
matics including some calculus, elec- 
tricity and magnetism, physics, and 
radio. This was intended as a feeder 


course for the higher level courses. 
The radio and ultra-high-frequency 
courses included comprehensive courses 
in mathematics, A.C. circuits, radio, 
and ultra-high-frequencies. 


In this 
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course, students were given extensive 
laboratory experience on commercial 
receivers and transmitters, as well as 
a wide variety of ultra-high-frequency 
experiments. A radar school was set 
up by the Sixth Service Command for 
the purpose of giving instruction on 
typical radar units. 

Students for these schools were re- 
cruited from civilian ranks. All stu- 
dents were required to have high 
school graduation and an Army Gen- 
eral Classification Test score exceed- 
ing 120, which is 10 points higher 
than the minimum required for officer 
candidates. Classifying examinations 
were given in mathematics, electricity 
and magnetism, and radio to determine 
the level which each student should 
enter. Upon completion of a course, 
students were permitted to take quali- 
fying examinations for the next higher 
level. It was therefore possible for a 
student to enter at the lowest level and 
work his way up to the higher level 
courses. 

Upon completion of the training, 162 
men received commissions before en- 
tering active duty. Others have been 
appointed to non-commissioned or 
commissioned ranks since entering ac- 
tive duty. A number of the graduates 
are engaged in research work in the 
radiation laboratory at M.I.T., Aber- 
deen Proving Ground, the Geophysics 
laboratory, and the Radio Research 
laboratory at Harvard University. A 
large number of graduates are now in 
active duty on the fighting front. 

The following officers were elected 
for the ensuing year: 

Chairman: Morland King, Lafayette 

College 

Vice Chairman: A. D. Moore, Uni- 

versity of Michigan 

Secretary: A. B. Bronwell, North- 

western University 
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The Committee on Engineering 
Economy has managed to keep in 
touch with its members in spite of war 
conditions, but little has been accom- 


plished during the year beyond re- 


affirming the desirability of promoting 
cooperative discussions of the funda- 
mental technical principles of engineer- 
ing economy in order to produce ulti- 
mately a record of the best thought in 
these matters. This activity awaits a 
little more leisure among those inter- 
ested, although it is hoped that a be- 
ginning can be made by a subcommit- 
tee this coming year so that a definite 
plan can be presented to the Council 
for its approval in the not too distant 
future. 

The conference at the annual meet- 
ing in Chicago was well attended con- 
sidering the times. Approximately 
twenty of us gathered in round-table 
discussion even though the printed pro- 
gram announced only an _ informal 
meeting with no scheduled papers. D. 
O. Bowman, Executive Assistant, Price 
Department, Regional Office of O.P.A., 
on leave from the University of Michi- 
gan, had planned to join our round- 
table and present a paper entitled “Ec- 
onomics and Engineering Education” 
in order to focus our discussion upon 
the future relations of the teaching of 
engineering economy and the teaching 
of general economics to engineering 
students. He and his alternate, Mr. 
Christenson, also of the Chicago 
O.P.A. office, were unfortunately called 
away from Chicago on government 
business and last minute arrangements 
had to be made for the reading of his 
paper by the Chairman. This paper 


was presented at the beginning of the 
conference and served as the basis for 
a lively discussion by those present. 
Those contributing were: A. H. Lov- 
ell, University of Michigan; F. C. 


Dana, Iowa State College; G. L. Tuve, 
Case; H. G. Thuesen, Oklahoma A, & 
M.; Harry Rubey, University of Mis- 
souri; R. H. Simonds, Yale Brozen, 
Marie W. Spencer, Illinois Institute of 
Technology; M. O. Starr, University 
of Illinois; V. D. Prian, Fenn College; 
E. K. Springer, University of Wiscon- 
sin; W. R. Spriegel, Northwestem 
‘University; Warren Raeder, Univer- 
sity of Colorado, and others. It was 
agreed that further attention to this 
subject should be given at future con- 
ferences. 

Some discussion was given over to 
the matter of forming a subcommittee 
for the active consideration of engi- 
neering economy principles as dis- 
cussed above. Encouraging signs of 
an immediate start on this work were 
forthcoming. Also the matter of the 
relation of the teachers of engineering 
economy and of general economics to 
post-war economics and planning was 
discussed briefly. The importance of 
the impact of economic history upon 
the teaching of engineering students 
was also emphasized. The meeting 
was adjourned shortly after noon and 
continued informally for some time 
thereafter. Regret was expressed that 
many cormmittee members and _ others 
who usually attend our annual sessions 
were unable to be present at this con- 
ference. 

EpmuNnp D. Ayres, 
Chairman 


The Mechanical Engineering Di- 
vision of the Society had a success- 
ful series of conferences and meetings 
which opened with a dinner and com 
ference the evening of Friday, June 
18th. H. O. Croft presided and Bald 
win M. Woods of the University of 
California gave an extremely interest- 
ing and thought-provoking talk on the 
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subject of “Engineering and Planning 
in America.” The talk was followed 
by a sustained period of discussion. 

Preceding the afternoon meeting of 
Saturday, June 19th, a business meet- 
ing of the Division was held and of- 
fiers elected for the 1943-44 year. 
At the conference it was unanimously 
decided to combine the Machine De- 
sgn and Manufacturing groups with 
the Heat Power and Laboratory 
groups so that all groups could hear 
the three fine papers scheduled. 

Norman B. Hindle of Chicago, As- 
sistant Secretary, American Foundry- 
men’s Association, spoke on the sub- 
ject of “Practical Aspects of Casting 
Design for the Student and Engineer.” 

Arthur Simon, of Milwaukee, Wis- 
consin, Patent Attorney and Engineer- 
ing Consultant, spoke on “Patents and 
Progress.” 

T. R. Thoren, Chief Development 
Engineer, Thompson Products Co., 
Inc., of Cleveland, Ohio, spoke on “A 
Research Engineer Looks at Mechani- 
cal Laboratory Instruction.” 

All the papers were well received 
and followed by sustained discussion. 
These papers are being prepared for 
printing in the JourNAL and should 
fepresent a real contribution to the 
literature. 

B. H. Jennings of Northwestern 
University and D. W. Nelson of the 
University of Wisconsin presided 
jointly at this meeting. 

On Sunday morning, June 20th, a 
combined Sections meeting was held 
at which Lieutenant Colonel Blake R. 
VanLeer spoke on “The Mechanical 
Engineering Program of the Army 
Specialized Training Division.” Dur- 


ing the discussion period following the 
talk, Lieutenant Colonel Fred Pumph- 
rey was present and joined in answer- 
ing some of the many questions pro- 
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posed. John I. Yellott of the Illinois 
Institute of Technology presided. 

The officers elected for the year 
1943-44 are: 


Executive Committee: 

B. H. Jennings, Chairman, North- 
western University. 

P. E. Kyle, Secretary, Massachu- 
setts Institute of Technology. 

Colin Carmichael, Editor, Mechani- 
cal Engineering Division, with 
“Machine Design.” 

N. P. Bailey, General Electric Com- 
pany. 

L. M. K. Boelter, University of Cal- 
ifornia. 

G. B. Carson, Case School of Ap- 
plied Science. 

D. G. Ryan, University of Illinois. 


Heat Power Committee: 
L. M. K. Boelter, Chairman, Uni- 
versity of California. 
F. L. Schwartz, University of Michi- 
gan. 
C. O. Mackey, Cornell University. 


Mechanical Laboratory Committee: 
N. P. Bailey, Chairman, General 
Electric Company. 
F. C. Stewart, Pennsylvania State 
College. 
B. E. Short, University of Texas. 


Machine Design Committee: 
D. G. Ryan, Chairman, University 
of Illinois. 
C. H. Young, Cooper Union. 
R. R. Slaymaker, Case School of 
Applied Science. 


Manufacturing Process Committee: 
G. B. Carson, Chairman, Case School 
of Applied Science. 
S. J. Tracy, Col. City of N. Y. 
F. S. Bauer, University of Colorado. 
Burcess H. JENNINGS 
Chairman 
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Mechanics Division.—About 
twenty members attended the informal 
luncheon in the Lantern Room of the 
Drake Hotel, Chicago. 
luncheon about forty members assem- 
bled for a short business meeting in 
which Charles O. Harris, Illinois In- 
stitute of Technology, and Warren E. 
Wilson, Armour Research Foundation, 
Chicago, were elected to the Executive 
Committee of the Division to serve 
until 1947, 

After the business meeting the con- 
ference started. The first paper was a 
“Report on Achievement tests in Me- 
chanics” presented by Jasper O. Draf- 
fin of Illinois University. <A _ lively 
discussion followed this report after 
which it was agreed to continue the 
study of achievement tests if conditions 
warrant and to request additional funds 
to finance the program. (This re- 
quest was later granted by the council.) 

The second paper, “Electrical Mod- 


Following the 
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els in the Teaching and Application of 
Vibration Theory,” by E. N. Kemler 
and C. R. Freberg of Purdue Univer- 
sity, was presented by Dr. Kemler. 
Dr. Kemler supplemented his talk with 
an instrument in which he demon- 
strated the solution of a single mass 
system with damping and also a multi- 
mass system with damping. This paper 
proved very interesting and consider- 
able discussion followed. Many stayed 
after the meeting for further demon- 
strations and to get a “close up” of 
the apparatus. 

Following the conference the Execu- 
tive Committee of the Mechanics Di- 
vision met. Those present were Draf- 
fin, Everett, Fairman, Withey, Harris, 
and Wilson. Seibert Fairman was 
elected chairman and tentative plans 
for the next years conference were 
discussed. 

SEIBERT FAIRMAN, 
Acting Chairman 
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Engineering Education in the Soviet Union” 


By J. G. TOLPIN 
Universal Oil Products Company, Chicago, U. S. A. 


INDUSTRIAL BACKGROUND 


We witness an unprecedented up- 
heaval of industry in a country which 
was known for centuries as a back- 
ward agricultural country. Today, af- 
ter two years of mechanized war re- 
quiring a constant flow of manufac- 
tured weapons and other articles for 
highly specialized and precise use, an 
assertion is justified that the indus- 
trialization of the Soviet Union, which 
was carried out in the form of a 
planned program known as the Five- 
Year Plans, contributed a very impor- 
tant, if not a decisive, factor in winning 
this war for the Allies and thus in sav- 
ing the world. It is quite natural, 
therefore, to inquire who the man is 
behind this industry, the man who 
builds and operates it, what his quali- 
fications are, how he is being trained 
for his job. 

The full significance of this question 
is shown only by a comparison, even 
though superficial, of the industry in 
Russia before the first world war with 
its present state. This comparison, 
which I shall attempt, and my remarks 
about the education of the present day 
Soviet engineer are based largely on 
consistent reading of the Russian 
chemical and engineering literature, 
which is a part of my professional 
work ; this was supplemented by some 
material taken from special literature 
* Address delivered at the 50th anniversary 


meeting S. P. E. E., Chicago, Ill., June 18- 
20, 1943. 
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on higher education in the Soviet 
Union, and recent contacts with Soviet 
engineers and educators, as well as 
American engineers who worked in the 
Soviet Union. The statistical data re- 
ported below have been taken from 
official Soviet publications. My per- 
sonal information on the subject is 
limited to only the initial period of the 
existence of the Soviet Union up to 
the time when, in consequence of the 
Soviet-Polish Peace Treaty of 1920, 
my native town became a part of 
Poland, after which I left the Country. 

The industry of U. S. S. R. is to- 
day probably a dozen times as large as 
the Russian industry of 1914; no pre- 
war statistics apply today, but already 
in 1939 the net increase was expressed 
by a figure of 908 per cent on its out- 
put for 1913, considering the same 
territory in both cases, and the in- 
crease for the period between 1933 and 
1939 was nearly 240 per cent. 

The wealth of natural resources in 
Russia is well known. Exploration 
during recent years greatly added to 
this knowledge, and Soviet geologists 
regard the oil resources of U. S. S. R. 
as amounting to over 50 per cent of the 
total world resources today. The re- 
sources of potassium mineral deposits 
in north European Russia and in 
Kazakhstan are stated to be the larg- 
est in the world. The prospected re- 
sources of iron ore, coal and other 
mineral deposits are rapidly expand- 
ing. Reports of this prospecting come 





134 


in even at this time, during the war, 
and as an example, I would like to 
quote the prospected coal resources in 


the Pechora region in northeastern. 


European Russia. In a recent report 
I used a 1939 figure, which is 36,500,- 
000,000 tons, which I had to correct 
while writing this report, since a new 
figure was published in the meantime 
by the Academy of Sciences resulting 
from recent exploration, raising it to 
120,000,000,000. 

Despite this abundance of resources, 
the first world war found Russia with 
an industry utterly unprepared to sup- 
port any war effort. Russia at that 
time had no _ explosives industry. 
Some products, such as potash, used 
to be imported from Germany, where 
they were made by refining Russian 
crude products imported into Ger- 
many. The pharmaceutical industry 
was non-existent, as was the industry 
of nitrates and the plastics industry. 
Other industries, such as the aniline 
dye industry, were controlled by Ger- 
man interests. The oil industry was 
largely controlled by foreign capital. 
Some industries which showed a pro- 
nounced growth at the beginning of 
the 19th century were later on de- 
pressed as a result of the policies of 
the tsarist Russian government. For 
instance, as early as the end of the 18th 
century, Russia exceeded, according to 
some authorities, England, France, 
U. S. A. or Prussia in production of 
pig iron. These countries, however, 
increased their production during the 
19th century at a much more rapid 
pace than the agricultural Russia did. 

However, in the laboratories of 
Russian universities and polytechnic 
schools research was carried out on a 
scale much higher than the facilities 
for industrial realization of the results 
of this research would warrant. 


ENGINEERING EDUCATION IN SOVIET UNION 


Numerous examples are known of 
important discoveries and inventions 
in the field of chemistry, electrical and 
other branches of engineering which 
found no application in Russian in- 
dustry of the pre-revolution era. Some 
of them stimulated important develop- 
ments in the industries of neighboring 
countries, notably Germany. One of 
the outstanding examples of this type 
is the development of the method of 
reduction of nitrobenzene to aniline 
made by N. N. Zinin in 1842 and 
greatly used in Germany and _ other 
countries from which Russia imported 
aniline derivatives. 

Many engineers and other people 
with specialized higher education never 
employed their knowledge in industry. 
The ore, coal, oil and mineral deposits 
of the Ural mountains and Siberia re- 
mained unused to a large extent and 
industry was located for the most part 
close to the western borders of the 
Country and was open to military at- 
tack. 

Much of this situation was radically 
changed in consequence of the indus- 
trialization drive. Today we live 
through a much more opportune mo- 
ment to understand many motives and 
factors of this painful but decisive 
drive. It may be said that the Soviet 
Union had built up its industry in a 
large measure as a part of its war ef- 
fort, the demonstration of which we 
see only now. 

As early as 1931, Stalin expressed 
the aim of the entire Soviet industry as 
follows: “We are lagging behind the 
most advanced countries by 50 to 100 
years. We have to cover this distance 
within 10 years. Either we will ac- 
complish this or we will be crushed.” 

The familiar features of transforma- 
tion of a peacetime to a wartime econ- 
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ENGINEERING EDUCATION IN SOVIET UNION 


omy which we observe in this country 
today, such as scarcity of many mate- 
rials, difficulties in adequate distribu- 
tion, priorities, problems of training 
and distributing labor resources, 
strenuous efforts to draw women into 
industry, and, above all, preference for 
wartime necessities over consumer 
goods, which are so well known to- 
day in every country at war, always 
characterized the economy of U. S. 
§. R. in reconstruction. 

To be sure, there were failures. 
The imagination of the young and 
radical managers of industry was fired 
with the slogan “to reach and overtake 
the capitalist countries” in production. 
They operated with inexperienced la- 
bor and pressed for quantity produc- 
tion. Red tape in offices is a big hin- 
drance there as everywhere else. All 
this was responsible for inferior qual- 
ity of goods in many cases and for de- 
lay of needed improvement. However, 
I find these causes openly discussed 
and criticized in articles in the Soviet 
technical press, in which the authors 
also pride themselves and praise the 
management of industry for important 
achievements. At times self-criticism 
even becomes a policy of social be- 
havior and is overdone. As to the 
problem of quality versus quantity, 
the performance of Soviet planes, ar- 
tillery and tanks is said to be good 
enough to support the view that in the 
critical industries there was no lack 
of attention to quality. 


this time. 
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Although some reconstruction was 
made previously to institution of the 
five-year plans, the spectacular growth 
of Soviet industry was achieved un- 
der these plans. The first five-year 
plan was executed during the four- 
year period of 1928 to 1932. The 
second lasted through 1937 and the 
third was to be completed in 1942. 
The plans embodied detailed sched- 
ules for development of all parts of na- 
tional life, including industry, agricul- 
ture, education, transplanting parts of 
the population and industry, etc. The 
center of the population was gradually 
but consciously shifted far to the east, 
which was revealed by the national 
censuses carried out in U. S. S. R. in 
1926 and 1939. While the total popu- 
lation increased only by 15.9 per cent, 
the eastern regions, including Ural and 
Siberia, showed a growth of the popu- 
lation amounting to 33 per cent, and 
this was especially pronounced in 
urban industrial centers, which showed 
in some instances much higher in- 
creases. 

Some of the most important prod- 
ucts may be used to illustrate the gen- 
eral rise of Russian industry during 
When figures are com- 
pared accounting for the Russian ter- 
ritory of 1913 which was included in 
the territory of U. S. S. R. as of 
January, 1939, it is seen that the 
actual rise of production from 1913 to 
1937 and the planned rise for 1942 


were: 














1913 1937 (planned) 
Coal (millions of metric tons)................005- 29.1 128 230 
Iron ore (millions of metric tons)...............-- 9.2 27.8 
Oil (millions of metric tons).........:...........-- 9.1 28.4 48.5 
Sulfuric acid (metric tons)..................0200- 121,000 1,666,000 
Electrical energy (billions of k.w. hours)........... 1.9 36.4 75 
EN ES RES oe EC: Ue ee ae 1,214 2,090 
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The growth of civil aviation is 
shown by the length of airway lines, 
excluding overlapping sections, which 


was 9,326 miles in 1928 and 45,600 in. 


1935. 

U. S. S. R. produced in 1938 all 
types of alloys stable to corrosion by 
various chemicals, although the num- 
ber of grades of these alloys was con- 
siderably smaller than that made in 
foreign countries. 

There was no automobile industry 
in Russia before the first world war, 
and only two assembling plants ex- 
isted in the Country at the conclusion 
of the war. The industry started with 
the plant in the city of Gorkii, which 
started operation in the beginning of 
1932, producing Ford automobiles 
1930 model. In 1938 they occupied 
the fifth place in the world with re- 
spect to production of all types of en- 
gines and the second place in the world 
with respect to production of trucks. 
New models were being prepared im- 
mediately preceding the outbreak of 
the present war, and a new big auto- 
mobile plant was under construction. 

In the drive for expanded produc- 
tion it was necessary to copy many 


foreign models, examples of which, 


were observed by non-Russian engi- 
neers visiting Russia in recent years. 
The imitation, however, is soon fol- 
lowed by adaptation to the conditions 
prevailing in the Soviet Union. 

An American engineer traveling in 
U. S. S. R. visited the Dneprostroi 
hydroelectric plant. Of the three big 
identical turbines in operation, two 
were imported from the United States 
when Col. Cooper supervised the con- 
struction of the project and a third 
was made in Russia and subsequently 
installed. 

As a further example of this trend 
construction of the automobile M-1 
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may be cited. This very widely used 
automobile constitutes a modification of 
the four-cylinder Ford model of 1934, 
The changes were made mainly with 
a view to adapting it to the more severe 
conditions of the Russian roads. 

Many branches of industry are 
practically new, as, for instance, the 
chemical industry; of the output for 
1937, only 7.3 per cent came from 
plants which existed before the revolu- 
tion. The third five-year plan has 
been termed the chemical five-year 
plan, indicating the intended special 
development of this industry, which 
was to increase its production 2.4 times 
over that achieved in 1937. 


LABOR 


Training of workers is embodied in 
all Soviet plans for expansion of the 
industry. The agricultural population 
of the country showed a drop from 8 
per cent in 1913 to 55.5 per cent in 
1939, the non-agricultural wage earn- 
ers amounting to 37.4 per cent. In the 
latter category industrial workers and 
employes are included, the number of 
which was reported in 1938 to have 
reached 28,000,000 against 11,200,000 
for entire Russia in 1913, which in- 
cluded 2,618,000 workers in the proc 
essing industries. The total popula 
tion of Russia was 139.3 millions in 
1913 and 170.5 millions in 1939. The 
methods used for insuring adequate 
supply of labor were stated to have 
been inefficient until 1938. The quota 
for the transfer of young people from 
agriculture to industry was given by 
Stalin as 1.5 million per year. 

In the situation which prevailed soon 
after the revolution of 1917, when both 
the political and the industrial life of 
the Country were under duress, the ac- 
cent of the ruling organizations was 
naturally placed on the youth as the 
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most promising object of reeducation. 
Young people were given responsible 
administrative positions in the grow- 
ing industry, and especially those posi- 
tions which required much devotion to 
duty, even though without personal 
authority. For instance, it was stated 
that among the workers engaged in 
construction of the Moscow subway, 
47 per cent were younger than 23 years. 

With the progress of industrializa- 
tion and technical education, it became 
apparent that the slogan “technique will 
slve all problems” should be substi- 
tuted by a new one—“personnel will 
slve all problems.” The youth which 
was taught to study had to be warned 
against developing a mechanical atti- 
tude toward complicated problems of 
the growing industry. 

It may truly be said today that the 
emphasis on training the human reser- 
wir was the most decisive aspect of 
the industrialization of the Soviet 
Union. The greatest single inhibiting 
factor in growth of industry in U. S. 
§. R. consisted in the lack of an in- 
dustrial background in the Country. 
Growing children saw no mechanical 
dbjects, no machinery around them, 
tad no chance to learn by experience, 
y tinkering with mechanical appli- 
aces, which greatly affected their work 
wen if they had received engineering 
taining. Youth organizations, var- 
ius forms of clubs, juvenile literature, 
games, sports, plays, the wall news- 
faper, a form of bulletin board with 
uirrent news and articles used in 
thools and clubs—all were utilized for 
this purpose; posters used for calling 
the attention to correct use and care of 
machinery, for indoctrinating elemen- 
lary sanitary and hygiene rules and for 
imilar purposes have a well conceived 
advertising approach. 

As an example of the juvenile lit- 
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erature serving the above purpose, the 
journal entitled Tekhnika Molodezhi 
(Technology to the Youth) may be 
cited, in which information on tech- 
nical subjects of current importance is 
given in illustrated and easily under- 
stood form. Since the war spread to 
U.S.S.R., this journal is devoted to 
engineering of war, and the use of 
various appliances in civilian defense is 
described. Some information about 
the weapons used by the enemy is 
published which is of interest to the 
youth who may become guerillas. Fur- 
ther, vitamins, victory gardens, women 
in plants are featured, with their bi- 
ographies ; the performance of British 
and American Lend-Lease equipment, 
such as trucks, is described, indicating 
its successful performance. In this lit- 
erature the youth is taught to love its 
tools, and when it comes to military 
service, to love its weapons, to treat 
them as important friends. I founda , 
quotation of the first remark V. Chka- 
lov, one of the trans-Polar fliers to the 
United States in 1937, is alleged to 
have made when he was overwhelmed 
by the reception of the Americans, as 
his plane came to the ground and he 
was asked to same something, “Put 
some blocks under the wheels of the 
plane.” 

It was also necessary to put before 
the eyes of youth and the country at 
large examples of the most devoted 
workers. Production had to be in- 
creased at all costs, and so the Stak- 
hanovite movement was born, payment 
of wages based on piece work and 
heroes of production widely publicized 
and glorified. 

Aleksei Stakhanov, a miner who ex- 
ceeded all standards of production by 
simplifying certain operations and by 
devotion to work, was made the hero 
of the movement bearing his name 


‘ 
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since 1935. Stakhanovite groups were 
founded in all shops, mines, factories, 
laboratories, schools and universities. 
Methods of efficient production are 
being developed everywhere and norms 
of production in all fields are con- 
stantly being raised by Stakhanovites. 
The chemical industry was reported in 
1940 to have 76 per cent of its work- 
ers exceeding the regular norm of pro- 
duction by 31.6 per cent, but the rest 
were falling behind the schedules. 
Since the payment for services de- 
pends on the output, the Stakhanovites 
usually earn more than ordinary work- 
ers, in addition to the individual pres- 
tige they get. 

The term “eminent workers” is fre- 
quently applied to those who distin- 
guish themselves by quality or quan- 
tity of production. Their pictures 
appear in trade journals and general 
papers. Medals and other decorations 
are given to these heroes and other 
means of inducement applied for others 
to follow their examples. 

Occasionally, advanced study of 
these publicized medalists is being spe- 
cially attended to. The Timiryazev 
Agricultural Academy had among its 
students for the year 1938-1939 32 
workers decorated for special effort 
and 15 deputies of the Supreme Soviet. 

Another method of raising produc- 
tion consists in competition between 
individuals or organizations. These 
are known as Socialist competitions. 
Competition of “eminent blacksmiths” 
in making parts of machinery for war 
equipment is reported, and also com- 
petition of professors for the best text- 
book. Also in schools competitions 
for a scientific or pedagogical objec- 
tive are quite common. In the journal 


, 


Vysshaya Shkola (Higher Education) 
there appeared in 1939 an account of a 
“mathematical Olympiad,” the fourth 


of its kind, the first having taken place 
in 1935. Celebrating the 20th anni- 
versary of the October Revolution, the 
Academy of Sciences of U. S. S.R 
organized six years ago a contest of 
young scientists for the best piece of 
research work in a number of fields in 
which over 3,000 people participated, 
including 227 college instructors. 

Not only is this form of competition 
encouraged, but occasionally criticism 
of unsatisfactory organization of com 
petition between members of impor- 
tant trades or professions found. 

In connection with these contests, it 
may be worthwhile to mention that at 
the end of 1939 a series of Stalin prizes 
were instituted by the government of 
the Soviet Union for achievements in 
sciences and arts and important inven- 
tions. These prizes range from 100- 
000 to 25,000 rubles each. 

In some cases, two persons or groups 
enter into an agreement stipulating 
that each is to contribute his share to 
a common objective. For instance, an 
agricultural school will agree to super 
vise a special crop which is to be 
tended by a neighboring collective 
farm, the second party to the deal. 
These agreements usually receive as 
much publicity as is possible to obtain 
for them. 

Among the latest measures to insure 
an adequate supply of trained workers 
where they are most needed those 
taken in 1940, when the approaching 
war with Germany was already ap 
parent, deserve mention, which froz 
workers in their jobs, instituted penal- 
ties for sub-standard quality produc 
tion, a seven day working week in- 
stead of the five day week which 
existed heretofore and an eight host 
working day in most industries and 
created a labor reserve. 

From 800,000 to 1,000,000 youths, 
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boys of from 14 to 17 years, were 
mobilized for industrial training. Af- 
ter training they will work for 4 years 
on state enterprises. The training, 
which is to take up to two years, is 
free and the youths are cared for by 
the state during their training period. 
This reserve is to be used by industry, 
not by agriculture. During their train- 
ing the youths are exempt from mili- 
tary service. 

In the opinion of some writers this 
measure was made necessary by a 
trend among the youth to go to the 
college grade schools in preference to 
the factory technical schools, and thus 
the industry suffered from the too high 
proportion of unskilled labor handling 
important machinery and from a dis- 
proportion between the college trained 
and intermediate technical personnel. 

The law aimed at counteracting ab- 
senteeism in plants and flux of labor 
force was stated in the press to have 
benefited the industries of U. S. S. R. 
In the chemical industry this decree re- 
duced the labor turnover within two 
months of its existence from 6.6 to 2.6 
per cent and absenteeism from 5.4 to 
32 per cent. The total increase of 
labor reserves available to the chemi- 
cal industry through this decree was 
estimated to amount to from 15 to 30 
per cent. 


GENERAL EDUCATION 


It cannot be overemphasized that 
the school system of the Soviet Union, 
just as the entire life of the Country, 
is undergoing a constant change. 

I have a volume giving the most im- 
portant laws and regulations pertain- 
ing to colleges in U. S. S. R. which 
were in force in 1940; almost none of 
these were promulgated earlier than 
in 1936; most of these laws were 
adopted in 1938 and later. Some of 
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them are obsolete by now. The two- 
fold purpose of education, however, re- 
mains the same, namely, devotion to 
the task of building the type of human 
society as outlined by the leaders of 
the country and to the place in it the 
student is to occupy upon graduation 
on one hand, and training him for per- 
formance of a specific function in this 
society on the other hand. 

Russian articles on the conditions in 
the colleges consistently stress that the 
turning point in the evolution of these 
schools was the national convention of 
professors and administrative officers 
of these schools, which took place in 
May, 1938, and culminated in a meet- 
ing with Stalin in the Kremlin. At 
this meeting, V. M. Molotov, then the 
head of the government, while taking 
pride in the fact that the number of 
students in college grade schools of 
U. S. S. R. at that time already ex- 
ceeded that receiving education in the 
universities and other college type 
schools of Italy, Germany, England 
and France combined, pointed out that 
the quantitative, and even more the 
qualitative objectives in Soviet higher 
education have by far not yet been 
reached and specified the nearest tasks. 

It would be impossible to enumerate 
all the individual changes which took 
place in Soviet schools from the time 
when progress of students was judged 
without examinations and _ students 
coming from workers’ or peasants’ 
families were preferred for admission 
to schools for higher education over 
children of the middle class or aris- 
tocracy, to the present state, when no 
value is ascribed to the social origin of 
the student. 

There are no reliable figures for 
literacy in Russia before the first world 
war. A generally used figure was 70 
per cent illiterates. On the other hand, 
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P. Ignat’ev, Russian minister of edu- 
cation before the revolution, gave an 
estimated figure of literacy in Russia 
in 1916 as 56 per cent. 


The 1939 census revealed a literary 


percentage of 81. The total enroll- 
ment in all types of schools was about 
34 millions; of this number, 601,000 
studied in the 525 college grade 
schools, which the country possessed. 
This is exclusive of correspondence 
courses and teachers’ training insti- 
tutes of lower than college standing. 
The plans called for an increase of the 
number of students in the third five- 
year period: to 650,000 and the num- 
ber of colleges to 600. There were in 
1939 over a million people with com- 
pleted college education in the coun- 
try. This is being contrasted in the 
Soviet educational literature with the 
state of higher education in 1914, when 
Russia had only 91 college grade 
schools with a maximum of 125,000 
students. 

Special mention is deserved by the 
problem of women students. After the 
Revolution, the doors of all schools and 
professions were opened to women, 
and at the present time women are ac- 
tive in every field of industrial and so- 
cial life of the Soviet Union. How- 
ever, it is safe to assert that in those 
professions in which women were ac- 
tive also before the Revolution, such 
as medicine, their numbers are much 
greater than in others. There may be 
some women engaged in naval con- 
struction, for instance, but their num- 
ber is certainly small; however, in 
1939, 60 per cent of all physicians in 
U. S. S. R. were women; in some 
constituent republics the number of 
women physicians is still higher than 
this average, for instance among 


Bashkir physicians the number of 
women was stated to be 75 per cent. 
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Women direct research in many 
branches of chemistry and engineer- 
ing. In some places they occupy ad- 
ministrative engineering positions of 
importance. Women amounted to 4] 
per cent of all students in colleges of 
U. S. S. R. in 1939; in the technical 
colleges they comprised 27 per cent. 
The greatest advance in this respect 
was made by the women of countries 
with a large percentage of Moslem 
population. Women of Uzbekistan, 
Azerbaidzhan and Turkmenia who did 
not dare to lift the veil from their face 
in the presence of men 25 years ago 
now study engineering, and in some 
cases teach engineering. Of all col- 
lege educated engineers, 14.4 per cent 
were women in 1938. Of these, in the 
textile industry 32.8 per cent were 
women, in the food industry 31.1 per 
cent, but in coal mining only 8.7 per 
cent of the engineers were women, in 
oil production 9.3 per cent. The vari- 
ous branches of mechanical engineer- 
ing had between 7.9 and 17.0 per cent 
women. 

An education feature of recent years 
consisted in developing educational fa- 
cilities in the various regions popu- 
lated by national minorities. The 
number of students coming from these 
regions showed a consistent increase, 
and at the beginning of 1935 only 544 
per cent of the university students were 
of Russian nationality, the others being 
Ukrainian, White Russian, Georgian, 
Armenian, etc. In the territories 
where languages other than Russian 
prevail schools were founded in which 
the native language and not Russian 
is the medium of education ; Russian is 
only one of the more important sub 
jects of instruction. Many secondary 
technical schools are also conducted in 
the native languages and some univer- 
sity courses in various subjects were 
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offered in these languages in recent 
years. There are over 100 languages 
and dialects spoken on the territory of 
U.S. S. R.; over 60 of these are recog- 
nized for official use. 

From some territories very few stu- 
dents used to go to universities in pre- 
revolution days. This is frequently 
emphasized in the Soviet educational 
press and figures are given on the num- 
bers of various types of schools exist- 
ing today in these territories. I re- 
call in this connection an anecdote from 
my personal experience at the Univer- 
sity of Kiev. A student working with 
me in the laboratory of crystallography 
was taken by me and my friends for a 
Japanese until he greatly surprised us 
at the outbreak of the revolution in 
1917 by saying that he was going home 
to teach. It appeared that he was a 
Kalmyk, and to his knowledge the 
third member of his tribe to go to a 
university. 

Similarly to the schools, the Soviet 
press, as well as general and technical 
literature, is not limited to the Russian 
language alone, and there are many 
publications, especially those designed 
for minor engineering personnel, using 
the languages of the national minori- 
ties. It was alleged. that the only 
limitation in compilation and publica- 
tion of technical works in languages 
other than Russian consists in the 
number of qualified instructors and 
writers in these languages. 

A general education facility created 
after the revolution is termed workers’ 
faculties, a school for adults who did 
not have the benefits of secondary edu- 
cation. The students of these workers’ 
faculties, or “Rabfak,” as they are 
called, are maintained by the state 
while they study. They had an enroll- 
ment of 319,500 in 1932, after which 
the number*began to drop, partly be- 
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cause the number of potential students 
of this type began to be exhausted. 

At the outset of the revolution, the 
desire for education was so great 
among the youth of Russia and the 
fervor of local authorities to promote 
education and the standing of their 
communities in the Country so high 
that a very large number of institutions 
for higher learning sprang up without 
sufficient equipment or teaching per- 
sonnel. Teachers from other cities 
were engaged for part time instruc- 
tion. Professor V. N. Ipatieff relates 
a case of his being engaged to teach in 
a newly organized university where 
the local authorities even provided him 
with transportation, and paid some 
money in advance, although the pres- 
sure of administrative and _ scientific 
work made it impossible for him to 
leave Leningrad to lecture there. 

It soon became evident that many 
colleges would have to be closed for 
lack of teaching personnel, which was 
actually undertaken by the Committee 
on Higher Education, who evaluated 
the merits of each case and decided 
thereupon. 

The discrepancy between the num- 
ber of teaching positions in colleges 
open and qualified instructors avail- 
able reached 5,000 in the school year 
1938-1939 and later dropped. Yet 
notices are prominently displayed in 
many Russian scientific and educa- 
tional journals soliciting applications 
for teaching positions in colleges. 

In 1939, the total number of profes- 
sorships or chairs was close to 10,000, 
over half of them in the technical and 
agricultural colleges. The total teach- 
ing staff comprised 40,500 persons, 
against 5,800 in the universities and 
other college grade schools before the 
revolution. Only 46 per cent of the 
persons occupying these chairs in 1939 
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were permanently appointed. The 
others were temporarily in their posi- 
tions, and many chairs remained va- 
cant. 


Reading the Russian technical litera- 


ture, you find internationally known 
experts with 50 or more years behind 
them in their chosen fields still active 
and reporting research work. A. N. 
Bakh, the leading biochemist of the 
Soviet Union, N. D. Zelinskii, head of 
the Organic Chemistry Institute and 
A. E. Favorskii, editor of the Journal 
of General Chemistry, ase all octogen- 
arians and all active in their fields, as 
are many others. The scientists, re- 
gardless of their political philosophy, 
longed for a chance to contribute to 
the development of the natural re- 
sources of the Country. Many joined 
not only in the economic, but also in 
the political aims of Soviet education. 
The majority of the teaching person- 
nel, however, is young, and for the 
most part educated under the Soviet 
regime. 

Tuition in all schools of U. S. S. R. 
was free until recently and in 1939 
89.7 per cent of students of all college 
grade schools received a state scholar- 
ship or stipend. A student of the first 
year was getting 130 rubles; second, 
150 rubles; third and fourth, 175 
rubles; fifth, 500 rubles. Aspirants, 
or post-graduate students in colleges 
and scientific research institutions car- 
rying instruction duties were receiving 
400 rubles per month shortly before 
the war. However, students who 
showed unsatisfactory progress in their 
work could suffer reduction of their 
stipends by 50 per cent. Dormitories, 


medical attention, cultural needs of 
students, etc., were also provided. 
However, in October, 1940, a decree 
was issued eliminating free tuition in 
secondary and college grade schools, 
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as well as payment of state stipends to 
all students, except those whose study 
received the mark “excellent.” The 
tuition was set at from 150 rubles a 
year in the higher grades of secondary 
schools to 500 rubles a year in art 
colleges. Correspondence school stu- 
dents pay half of the regular tuition, 
An idea of the value of these payments 
may be gained by comparing them with 
the salaries of the teaching personnel, 
which ranged in 1940 from 1500 rubles 
per month for the head of a depart- 
ment in a college with a doctor’s degree 
to 225 rubles per month for a labora- 
tory assistant with only elementary 
school education. 

The absolute expenditures for main- 
taining the schools for higher education 
may not be very indicative, as there is 
no way of correlating them with the 
expenditure in dollars. However, it 
may be of interest to say that it doubled 
within the five years from 1934 to 
1938, at which time it exceeded 2, 
000,000,000 rubles. 

Generally, military service of stu- 
dents is deferred, according to a law 
of 1938, only for completion of their 
secondary school education, but not for 
college study. It is likely that the stu- 
dents of the last year before gradua- 
tion, regardless of the branch of engi- 
neering they study, are deferred. Cer- 
tain rulings issued in 1938 clearly 
point to a type of R. O. T. C. in the 
bigger Soviet colleges. For teachers’ 
institutes and medical schools the pro- 
gram of military study was especi- 
ally modified. For women students, 
courses in medical work are offered, 
as applied to wartime requirements. 

Student activities in literature and 
politics have always been a character- 
istic feature of higher education in 
Russia. Some of these activities are 
preserved now in a greatly changed 
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form. Politically the Communist 
youth organization occupies the fore- 
ground. Sport organizations come 
into increasing prominence, with 
American sports being very popular. 
Chess is the favorite game. 


VOCATIONAL TRAINING 


The apparent aim of the system of 
vocational education in the Soviet 
Union taken as a whole is to give a 
minimum of technical training to every 
employee of industry, from the com- 
mon laborer up, and complaints are 
even voiced occasionally if in a certain 
industry a substantial number of work- 
ers is left without training. The scope 
of the program is indicated by the plan 
for the period 1938-1942, which called 
for training of over 9 million people 
for work in industry in different ca- 
pacities. An American engineer who 
supervised in 1938 construction of a 
plant in the Soviet Union told me that 
in his estimation 50 per cent of the 
cost of the building went into the con- 
struction of social halls and class 
rooms. 

Technical schools in U. S. S. R. aim 
at preparing engineers and also inter- 
mediate personnel. The first is done 
through schooling in college grade 
schools, the second involves study in 
secondary technical schools, called 
technicums, which occupy a position 
distinctly different from that of tech- 
nical high schools in this country. 
They aim at preparation of assistant 
engineers. The secondary technical 
schools numbered 3,400 and had an 
enrollment of 700,000 in 1938; this 
enrollment was expected to reach 800,- 
000 in 1942, at which time the number 
of technicums was to reach 3,500. For 
admission to a technicum 7 years pre- 
liminary schooling is required, as com- 
pared to 10 years’ schooling necessary 
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for admission to a college grade school. 
The course of instruction in a tech- 
nicum is 4 years. 

The role of a technicum graduate 
may be seen from the fact that some 
reliable estimates indicate a desirable 
ratio of from 3 to 4 people with this 
type of schooling per each engineer. 
However, in certain cases graduates of 
technicums with much practical ex- 
perience get into responsible positions 
without having the title of an engineer. 

A technicum graduate entering an 
engineering college is given no credit 
for his scholastic work in the tech- 
nicum and has to take an entrance ex- 
amination. However, if he is pro- 
ficient enough he may take examina- 
tions in some of the courses given at 
the college without taking the course 
itself. In addition, his experience 
makes him ultimately a better engi- 
neer. 

Factory schools perform an impor- 
tant function in training qualified 
workers. They showed an increase 
up to 1932, at which time they had 
975,000 students in close to 4,000 in- 
stitutions. Later, this type of school 
began to diminish in number. How- 
ever, they were revived in a different 
form in October, 1940, when the de- 
cree was issued providing for creation 
of a labor reserve, as mentioned above. 

During the first five-year plan the 
factory schools trained 450,000 work- 
ers. This number was tripled in the 
second five-year industrialization 
period, during which 1,400,000 quali- 
fied workers were graduated from 
these schools. According to the third 
five-year plan 1.7 millions were to be 
trained in these schools. Along with 
purely vocational training, they give a 
certain amount of general and politi- 
cal education, and whenever the work 
at a particular plant requires it, for 
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instance in the food industry, ele- 
mentary rules of sanitation or infor- 
mation of similar value. 

Industrial establishments in general 


served throughout the past 15 years as 


a training ground and it was estimated 
that in 1937 alone various schools and 
courses given at the plants graduated 
3,000,000 out of 4,600,000 workers en- 
rolled in them. 

Correspondence courses leading to 
college degrees have been in existence 
in the Soviet Union for over 10 years 
in the field of social sciences, economies, 
law, agriculture, technology. Only in 
the field of medicine, is instruction by 
correspondence courses prohibited by 
law. About 1,000 engineers and about 
3,000 teachers have been graduated by 
this system between 1935 and 1940. 

The students taking correspondence 
courses have to present themselves in 
person for practical laboratory and 
shop work for about a month a year, 
for which time they get leave from the 
plants where they are employed. 

The system is sometimes criticized 
on the basis that there is lack of or- 
ganization of its program and the diffi- 
culties connected with this method re- 
quiring extensive correspondence and 
occasional interviews with students 
who fall below the required level of 
progress. 

In the rural districts a form of tech- 
nical instruction has been recently 
made available consisting in Kolkhoz 
laboratories which are designed in the 
first place to aid the work of the 
farmer and improve the crops, but at 
the same time they disseminate much 
simple and rudimentary information 
on agriculture, soil chemistry and other 
subjects. There were 11,500 of these 


simple laboratories in the Ukraine in 
1934, 125 in Turkmenia and a sub- 
stantial increase of them was planned. 
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There were at least 4 systematic 
courses of study in the Ukraine de 
signed to prepare workers for these 
Kolkhoz laboratories; the experience 
of these laboratory workers rates much 
higher than their education, as a rule 


THE ENGINEERING COLLEGE 


Admission to a university or tech- 
nical college in the Soviet Union, the 
course of study and graduation regula- 
tions are largely governed by the Com. 
mittee in Charge of Schools of Higher 
Education with headquarters in Mos. 
cow. In addition to graduation from 
a secondary school, i.e., a total of 10 
years’ preliminary schooling, the pre- 
requisites for admission include also 
a competitive examination, and a num- 
ber of students fail to pass this ex- 
amination each year. Results of the 
examinations are published in the most 
important newspapers. Candidates 
graduated from the secondary schools 
with excellent marks may be excused 
from the entrance examinations. 

The average age of a first year stu- 
dent at the present time is 19-20 years. 
The course of study of the engineering 
colleges is 5 years, with slight differ- 
ences depending upon the branch of 
engineering. 

Concerning the curriculum, a stt 
dent in a technical college takes a pre- 
scribed set of courses in which he has 
no option and has to pass a series of 
examinations in these courses. A stu 
dent can pass to a higher class only 
once a year on the basis of these ex- 
aminations, the results of which are 
graded by a four-mark system, the 
marks being excellent, good, fair and 
unsatisfactory. The programs @ 
study comprise practically the same 
basic subjects as given in the eng 
neering schools in other countries with 
the following exceptions. 
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In the first place, the present day 
engineering college in U. S. S. R. aims 
to give a higher extent of specializa- 
tion. Just what extent of specializa- 
tion is to be aimed at is a matter of 
lively discussion in the educational 
circles. A number of small depart- 
ments with only ten or fifteen students 
have been closed down for reasons of 
economy and lack of teaching person- 
nel. Some authorities also defend the 
principle of what is termed “polytech- 
nism” as against too narrow speciali- 
zation without sufficient grounding in 
general engineering subjects. There 
isa general agreement, however, that 
the young graduate is to be able to 


adapt himself to a specific industry 


within as short as possible a span of 
time. In this connection lack of unity 
in the programs of instruction has been 
pointed out, allegedly responsible for 
insufficient initiative on the part of 
some recently graduated engineers or 
candidates for graduation. The ur- 
gency of centering the study of general 
subjects, such as mechanics, strength 
of materials, etc., taught in the first 
three years, around the special branch 
of engineering in question was stressed. 
However, the majority of instructors 
of engineering seem to go cautiously 
about changing curricula, and the 1938 
convention devoted to methods of 
teaching chemical engineering ex- 
emplifies this point. 

The Russian language was not a 
subject of instruction in engineering 
colleges prior to 1938 when it was in- 
troduced in the first two years of all 
colleges located in the territories 
populated by national minorities, such 


as Georgia, Kazakhstan, etc. The re-— 


quired time is taken from that allotted 
fo instruction in foreign languages. 

A program of study in social and 
fconomic sciences including history 


and philosophy of the Communist 
Party is included in the scholastic work 
of all colleges and also in the work of 
the post-graduate students. 

One foreign language is prescribed, 
depending upon the branch of engi- 
neering ; for instance, English for pe- 
troleum engineers, German for me- 
chanical engineers. This language is 
studied throughout the five-year course 
and the graduating engineer is ex- 
pected to be able to read the technical 
literature in the language concerned. 

The teaching staff is required to 
possess a doctor’s degree, similarly to 
university professors. Most profes- 
sors teaching general subjects, such as 
mathematics, physics, etc., either have 
such degrees by now or work for them. 
This is stimulated not only by official 
rulings, but also by a differential in 
salaries and by a law according to 
which courses in a number of subjects 
should be given by professors holding 
doctor’s degrees, those without such 
degrees being considered as holding 
the position temporarily and subject 
to displacement by a Sc.D. or Ph.D. 
whenever one becomes available and 
recommended by the authorities in 
Moscow. 

The older institutions which have 
been in existence for a longer period 
of time have, as a rule, a higher per- 
centage of instructors with advanced 
degrees and in some cases also better 
equipment. However, no money is 
spared for buildings and equipment 
when a new school is being founded 
by government authorities. 

Examinations in Soviet colleges are 
both written and oral. In many cases 
the old system is preserved according 
to which the course is divided into 
numbered portions, and the student is 
obliged to draw a ticket with a num- 
ber and is accordingly examined in the 
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portion of the course the number of 
which appears on his ticket. The form 
of examination depends upon the local 
faculty and not central authorities. 


Many students are employed by 


various industries during the summer. 
However, they get no credit at the col- 
lege for this work, even if it falls 
within the branch of engineering they 
study. The required plant practice for 
which credit is given comprises ap- 
proximately 6 months’ work. This 
period of time is strictly regulated and 
distributed among the various depart- 
ments of a plant in which the student 
is working. It is usually done in two- 
month periods at a time within the last 
two years of college work, and is ac- 
companied by reports of the students, 
supplemented by brief reports or opin- 
ions of the engineers who supervise 
this work at the plants. Groups of 3 
to 6 students usually work in squads 
in the plant. 

Research work, plant or machine de- 
signs are required for graduation, and, 
as a rule, problems are treated in these 
researches constituting a part of an 
actual problem faced by the given in- 
dustry. 

The teaching personnel is also en- 
gaged in research of its own, the scope 
of which is considerably larger. The 
contributions to industry from this 
source, however, are certainly much 
smaller than those of the research in- 
stitutes the exclusive purpose of which 
is to serve the heavy industry. 

The intention of creating a unified 
plan of all research done in the tech- 
nical colleges throughout the U. S. 
S. R. was indicated in the press; the 
idea is to ultimately integrate the re- 
search and. systematically check on its 
progress. Full credit for the research 


and any inventions resulting there- 
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from is given. In passing, it may be 
remarked that invention activities of 
engineers and workers are solicited 
and encouraged by all means of propa. 
ganda and that the Soviet patents give 
certain material remuneration and 
prestige. 

An interesting example of the appli- 


<ability of some research is the case of 


the Institute of Engineers of Public 
Nutrition, where a diet was developed 
for the 1936 meteorological expedition 
to the far north headed by I. D. Paps. 
nin, with special consideration of the 
effect of low temperatures on the food- 
stuffs used and their vitamin contents, 
The success of this research resulted in 
its repetition for a number of other ex- 
peditions to the far north, including the 
expedition to this country via the north 
pole. 

The graduates of technicums, as well 
as college grade technical schools, ate 
free to select a job in their specialty, 
the school often acting as intermediary 
between the state controlled industry 
and the individual. 

There are always more positions 
open than graduates available, and the 
155,000 engineers and agricultural 
specialists who were trained in the 
over 200 engineering and agricultural 
schools during the third five-year plan 
were certain to fall short of the need. 
Similarly, 50,000 college graduate 
chemists were serving the chemical im 
dustry of U. S. S. R. in 1939, instead 
of the 1,000 chemists employed in this 
industry in 1913, and there were many 
vacant positions for chemists. 

A post-graduate student working for 


‘an advanced degree either in a schodl 


or research institute serving industty 
is called an aspirant. The number of 
aspirants studying in the 265 colleges 
accredited by the central authorities 
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for post-graduate study was 5,635 on 
January 1, 1938; this was to be raised 
to 10,000 in the following years. 

An aspirant is obliged within 3 years 
to present a dissertation embodying 
research done under a qualified super- 
visor. Not more than 5 aspirants may 
work under a single supervisor. How- 
ever, some aspirants are permitted to 
work in absentia, in which case they 
are to use their stipulated 30-day leave 
from the place of employment for ex- 
aminations, experimental work or dis- 
srtation. According to the law, resi- 
dent aspirants are to have only 
instruction duties. Insufficiency of 
teaching personnel is responsible for 
the fact that in some cases instructor 
aspirants are given other duties, in- 
duding administrative duties in college, 
which correspondingly prolongs their 
training period. 

There are two degrees which can be 
earned by advance study, t.e. candidate 
of science, corresponding to our mas- 
ter’s degree, and Sc.D. The list of 
candidates for doctor’s degrees in all 
colleges throughout the country is pub- 
lished in advance with the date at which 
their dissertations are going to be pre- 
sented. The candidates for degrees 
present their dissertations in public ses- 
sons with many non-faculty members 
participating in the discussion. Every 
alvanced degree has to be confirmed 
by a special committee attached to the 
Committee on Higher Education, which 
ilo confers the title of professor, 
(ocent (assistant professor) or senior 
sientific worker. The title of junior 


sientific worker, roughly equivalent 
fo our instructor, is given by the di- 
rector of the college or research in- 
stitute. 

It should be stated, however, that 
doctors’ degrees are given from time 
to time honoris causa by the accredited 
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institutions and the Academy of Sci- 
ences and that every man elected to 
active membership of the Academy of 
Sciences becomes a Sc.D. eo ipso. 
Furthermore, scientists of outstanding 
achievements and professors of especial 
merit are adjudged this degree without 
presentation of a formal dissertation. 

Just as in most other European coun- 
tries, the academic degree or title is a 
much valued possession, and authors 
frequently attach the titles “Acade- 
mician,” “professor,” “engineer,” etc. 
to their names in signing their publi- 
cations. 

Most engineers, and also many stu- 
dents of technical colleges, are mem- 
bers of the special engineering socie- 
ties, the membership of which grew 
rapidly after the revolution, as well as 
the number of the societies themselves. 
However, membership in the engineer- 
ing societies is not compulsory. From 
certain literature accounts of the ac- 
tivities of these societies, it is seen that 
they are active in promoting research 
in their industries and have social func- 
tions of great importance. 

Similarly to other fields of educa- 
tional activity, preparation of textbooks 
is in a large measure centralized in 
U.S.S.R. The All-Union Committee 
on Higher Education is active in pro- 
moting that activity, providing, if nec- 
essary, special leave for the authors to 
give them time to write the textbook 
contracted for. The publication ac- 
tivity in this field is lagging behind the 
schedules, in some cases by 30 per cent 
and more. 

A large scale translation program is 
being carried out by the Soviet pub- 
lishing houses. I know of cases of vol- 
uminous engineering reference books, 
translations of which appeared in the 
Russian language within not more than 
one year after their publication in this 
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country. Complaints are sometimes 
voiced against the quality of original 
and translated texts. On the other 


hand, a general improvement is ap-. 


parent and many examples of excellent 
work were noticed in the recent past. 


In the observation of non-Russian’ 


engineers who had a chance to fre- 
quently come in contact with voung 
Russian engineers they were, for the 
most part, excellently grounded in 
mathematics, physics, chemistry, draft- 
ing, etc. In their practical work they 
were hampered by the fact that they 
had studied’ on examples of processes 
and equipment which were lagging 
behind those employed in this country 
for similar purposes by from 5 to 10 
years, but they were always eager to 
learn. Another feature in the training 
of the young engineer is perhaps pe- 
culiar to Soviet industry. Savings in 
materials are aimed at at the expense of 
labor and engineering time. Excessive 
detail and embellishment is practiced 
in some cases. On visiting an oil re- 
finery an American engineer saw a 
series of hot oil pumps. One of these 
pumps, Soviet made, was executed 
with so much care of its appearance 
and so much handwork that the Ameri- 
can suggested that it be placed in a 
museum. 

A new branch of engineering was 
created by the planning of the entire 
economic life of U. S. S. R., and ac- 
cordingly at least one special institute 
exists, known as the Molotov Planning 
Academy, founded in 1928. This field 
is distinguished from economists’ ac- 
tivities proper. 

The distribution of economists in 
industry is an interesting point. The 


graduates in this field are assigned to 
work in the various branches of indus- 
try. For instance, the oil industry 
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requires 400-500 economists every 
year, the chemical industry 700-800, 

The work of these economists cop- 
sists mainly in planning and checking 
up on the fulfillment of the individual 
plans. In addition, they manage prob. 
lems of supply, organization and plan- 
ning of production, efficiency of labor, 
etc. 

Along with adaptation of non-Rus- 
sion methods of production to Russian 
conditions, development of new meth- 
ods and even new industries takes place 
in the Soviet Union. This brings into 
being new branches of engineering. 
Underground gasification of coal was 
separated into an independent industry 
in 1939. The results of the experi- 
mental work in this field are being 
collected. A book was published in 
1941 on the engineering of this indus- 
try and engineers are being trained to 
further this development. 

The synthetic rubber industry of 
U. S. S. R. was developed since 1928 
and required an increasing number of 
specially trained chemical engineers as 
it was able to substitute larger amounts 
of natural rubber. 

An industry in the initial state of 
development in U. S. S. R. is mane 
facture of non-petroleum fuels for im 
ternal combustion engines to be used in 
Siberia and other territories which have 
no oil fields of their own. These fuels 
include producer gas, coke oven gases, 
coal, lignite, etc., and large scale use 
of some of them has been reported 
Employment of wood chips as fuel for 
at least 100,000 engines was planned 
for 1942. Training of specialists for 
designing and servicing the modified 
engines suitable for use of these gase 
line substitutes has already been dis 
cussed in the Russian engineering lit 
erature. 
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CONCLUSIONS 


The above remarks, which are based 
on figures published in Russian jour- 
nals and on objective observations, 
have nothing to do with defense of a 
political policy. They leave entirely 
out of the discussion whether or not 
the same results could .have been 
achieved by different means, but an 
analysis of the available information 
certainly supports the claim to great 
achievements having been made and 
educational facilities greatly expanded 
for educating an engineer who is striv- 
ing to use his training to the best of 
his abilities, not only for personal, but 
also for social reasons, whether these 
social reasons consist in ultimate tri- 
umph of a party ideology or in satis- 
fying his national pride. 

It may be thought that after this 
war, when the economic development 
of the Soviet Union will be free of 
the purely military aspect of it, the 
political side of the education of the 
Soviet engineer will undergo a change. 
The reconstruction of the Soviet Union 
after the war may be regarded as the 
only great immediate objective of the 
entire economic and political life of the 
Country as soon as the war is won. 
This reconstruction is certain to bring 
the Soviet engineer closer to the 
American engineer than ever in his- 
tory heretofore. The prerequisites for 
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this approach were always present ; the 
eyes of the Soviet planners and engi- 
neers were always turned to the 
American methods of mass production 
and students of engineering are shown 
examples of adaptation of these meth- 
ods. The Lend-Lease operations, sup- 
plying a large variety of different prod- 
ucts, bring this process a step further 
in that the handling and use of these 
products becomes more familiar to 
Soviet technicians. 

When you consider the enormous 
task of rebuilding the devastated re- 
gions of western Russia and Ukraine, 
and, on the other hand, that the Ameri- 
can engineer may be destined to par- 
ticipate in that work of reconstruction 
in a large measure, the conclusion is 
apparent that there is an added prob- 
lem of importance for the engineering 
college in this country today, among all 
other wartime problems. That prob- 
lem consists in a more detailed investi- 
gation of the scene on which this re- 
construction role is to be played, so 
that the American engineer may be 
properly equipped to translate some 
of the industrial experience of our 
country into Soviet practice in the 
initial period and to continue the con- 
tact in the more distant future, which 
may be greatly beneficial for both sides, 
from both an engineering and an eco- 
nomic point of view. 


Work of the Armed Forces Institute * 


By COLONEL FRANCIS T. SPAULDING 
Chief, Education Branch, Special Service Division, A. S. F. 


The United States Armed Forces 
Institute can be properly described as 
a correspondence school. Like civilian 
correspondence schools, it writes to its 
students and they write to it; it seldom 
meets any of its students face to face. 
Also like civilian correspondence 
schools, its purpose is to give men and 
women—especially young men and 
women—a chance to learn in their 
spare time. The Armed Forces Insti- 
tute, however, differs from the usual 
civilian correspondence school in so 
many other respects than these, that to 
think of it merely as a correspondence 
school is to miss its real significance, 
which lies not alone in what it is, but in 
how it started and in what it may 
become. 

Six months before Pearl Harbor, 
plans were being made in the War De- 
partment to provide educational oppor- 
tunities for young men brought into 
the Army under the Selective Service 
Act, so that those young men might 
have a chance to supplement their mili- 
tary training with other kinds of train- 
ing which would be of advantage to 
them when they returned to civilian 
life. The plans were almost ready to 
put into effect in December, 1941. 
Pearl Harbor caused a change in plans. 
It stopped them for a few weeks; then 
it pushed them forward with new ur- 


* Presented at the 50th Anniversary Meet- 
ing, S.P.E.E., Chicago, Ill., June 18-20, 1943. 


gency, but in a different direction, 
Whereas the first intention had been 
to set up an educational program 
pointed chiefly toward the return ofa 
majority of the Army personnel to 
civilian jobs or civilian schooling, the 
revised plans called for an educational 
program which would supplement and 
reinforce the Army’s basic program of 
training for war. 

It was in keeping with these revised 
plans that the Army Institute was e- 
tablished in Madison, Wisconsin, on 
April 1, 1942. The idea of an Army 
Institute was not new: the Marine 
Corps had had such an Institute for 
twenty years, and the Air Corps hai 
established an Institute of its own in 
1940. The Army Institute operated on 
a different basis from either of thes, 
however, in that, besides offering corre 
spondence courses itself, it arranged 
with the extension divisions of univer 
sities all over the United States to 
make available to men in service, with 
the aid of partial fees from the Govern 
ment, correspondence courses from 
their own regular offerings whic 
might be of particular interest to mil- 
tary personnel. In providing thes 
courses the Army Institute was not it- 
tended to serve as the sole agency for 
off-duty education in the Army. Ib 
place was that of an important adjunt 
to the programs of class instruction 
which had already been set up in matty 
camps, and which now enroll thousands 
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of students both in the United States 
and overseas. 

Since its establishment, the value of 
the Institute has been widely demon- 
strated in its increasing enrollments. 
Its early growth was slow. In the 
late summer of 1942, however, the 
publication and distribution of its cata- 
logue began to bring in new enroll- 
ments, first by hundreds, then by thou- 
sands, every month. In recent months 
the numbers of new students being con- 
tinually added have climbed to approxi- 
mately 1,500 each week, and have held 
steadily at that figure. Arrangements 
made at the request of the Navy De- 
partment some six months ago resulted 
in opening the enrollments to men and 
women from all branches of the armed 
services—Army, Navy, Marine Corps, 
WAACs, WAVES, and SPARS; and 
the present name of the Institute (the 
Armed Forces Institute) was substi- 
tuted for the original name (the Army 
Institute) to signify its broader service. 
The constantly growing numbers of 
students from all the services have been 
a reflection both of the widespread in- 
terest of American young men and 
women in keeping on learning and of 
the fact that the chance to learn is for 
many of these young men and women 
in service as important a factor in their 
morale as are the radio or movies or 
organized athletics. 

The value of the Institute has been 
demonstrated also in the kinds of 
courses chosen by its students. The 
largest number of enrollments in any 
single subject has been in mathematics 
—arithmetic, algebra, geometry, trigo- 
nometry. Among groups of subjects, 
the technical subjects—motor mechan- 
ies, radio, electricity, machine shop 
work—are far in the lead. The next 
most frequently chosen group has been 
that of the clerical subjects—typewrit- 


I5I 


ing, shorthand, bookkeeping, business 
English. Enrollments in the more 
general subjects of the high school and 
college curriculum have apparently 
come chiefly from students engaged in 
somewhat unusual military jobs, and 
accordingly have trailed behind the 
others. The pattern of enrollments as 
a whole has paralleled the Army’s 
needs for fundamental education in 
those subjects which chiefly underlie 
specialized military training, and thus 
has given evidence of the interest of 
the men and women in service in pre- 
paring themselves to do the best pos- 
sible military jobs. 

With the growth in the Institute’s 
enrollment, however, has come a para- 
doxical result: the larger the Institute 
has become, the less practicable its 
correspondence-study program has 
grown. The explanation of the para- 
dox is straightforward enough. New 
enrollments have brought a constantly 
increasing proportion of students from 
overseas. At the end of last February 
the students at camps in the United 
States and the students overseas were 
about evenly divided. At the present 
time, the overseas students outnumber 
the students from within the conti- 
nental United States by almost two to 
one, in spite of the fact that both 
groups have been growing. And with 
students overseas, correspondence back 
and forth to Madison, Wisconsin, will 
not work as a basis for regular instruc- 
tion. In fact, for many students over- 
seas, correspondence with any single 
center will not work effectively, until 
our troops stop moving about and de- 
liveries of mail become easier and more 
frequent. 

A partial answer to the problem ob- 
viously lies in the establishment of 
overseas branches of .the Institute. 
One such branch, operating in collabo- 
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ration with the University of Hawaii, 
has already been set up near Honolulu. 
Using the air mail service from Ha- 
waii, this branch serves not merely the 


Army and Navy forces in the Hawaiian 


Islands, but scattered Army and Navy 
units all through the South Pacific. 
Four more branches have been asked 
for by the headquarters of various 
overseas commands. Others will un- 
doubtedly be needed. The Institute 
at Madison has already begun to mul- 
tiply itself, in other words, and will 
have to keep on doing so. 

But beyond what can be accom- 
plished by multiplication, there are still 
needs to be met which instruction by 
correspondence cannot adequately 
meet. For men whom even the 
branches of the Institute cannot reach, 
materials are being prepared which 
make possible almost completely inde- 
pendent learning. Through the use of 
these self-teaching materials, the Insti- 
tute is attempting to make up not 
merely for the lack of regular mail 
service, but for the absence of quali- 
fied teachers, or class-groups, or the 
usual teaching equipment, among many 
of our men overseas who nevertheless 
have the time and the inclination to go 
on learning. 

The self-teaching materials represent 
a sufficiently radical departure from 
ordinary textbooks or correspondence 
course outlines to deserve brief com- 
ment. They have been developed for 
the most part by a special civilian staff 
recruited for the purpose. This staff 
has searched for the best available text- 
book in a given subject, and then, with 
the codperation of the author and editor 
of the book, has undertaken to revise it 
in such a way as to put into print the 
directions, explanations, examples and 
tests of mastery which a good teacher 
would supply if he were using the book 
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as a basis for his teaching. Sometimes 
this has meant additions to the text, 
More often it has also required the 
preparation of a workbook to accom. 
pany and supplement the text. 

For various subjects the Editorial 
Staff has found that a teacher could 
not be supplied in print alone, because 
hearing the teacher, or seeing him, was 
necessary for effective learning. A 
number of the self-teaching courses, 
therefore, make use of records as well 
as of printed materials. The records 
for the courses in foreign languages 
are particularly noteworthy ; they sup- 
ply not just one teacher, but two—one 
who speaks “American,” the other a 
native speaker of the language being 
taught; and in this respect they go 
beyond what even an exceptionally 
good American teacher could provide 
in person for the students in his classes. 
Though no courses making use of films 
as a substitute for a teacher have yet 
been developed, films may still be used 
if print and records will not suffice. 

Perhaps it should be said that neither 
print nor records nor a moving pic 
ture can be expected adequately to take 
the place of a skillful teacher. But ex- 
perience has already indicated that self- 
teaching materials can do at least as 
good a job of teaching in many dit 
ferent subjects as can a mediocre 
teacher; and they can obviously do2 
better job than can no teacher at all. 
The Armed Forces Institute is now 
making use of such materials in about 
a dozen separate courses. The staff 
which is responsible for the prepara 
tion of the materials expects to have 
completed, by next November, self- 
teaching materials for all the courses 
necessary for a basic educational pro 
gram extending from grade 5 of the 
elementary ‘school through the last 
year of high school, and to have made 
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a substantial beginning on self-teaching 
materials for the courses which repre- 
sent the general-education program for 
the first two years of college. The 
materials already developed have dem- 
onstrated their value not merely for 
students working by themselves, but 
for many of the class-groups organized 
for off-duty study in the camps. With 
the completion of the full list of 
courses, both individual students and 
cass-groups will have available not the 
best conceivable educational program, 
perhaps, but at least the best practi- 
cable program. 

The provision of self-teaching mate- 
rials represents an important respect in 
which the Institute has gone beyond 
the role of a correspondence school. 
It has stepped out of that role in an- 
other respect as well. Being concerned 
not only with what happens to its stu- 
dents educationally while they are in 
the service, but with what will happen 
to them when they get back, it is in 
process of setting itself up as a clearing- 
house through which schools and col- 
leges and employers can get depend- 
able information on the educational 
achievement of men and women in 
service. 

The task which the Institute has 
undertaken in this area has grown out 
of a series of recommendations made 
about a year ago by a special commit- 
tee of the American Council on Educa- 
tion. The committee in question was 
asked to propose appropriate ways of 
recognizing the educational achieve- 
ment of men and women in service, 
whether that achievement took place 
as a result of Armed Forces Institute 
courses, or through off-duty class in- 
struction, or through special military 
training, or as a consequence of less 
formal learning and maturing. The 
committee’s recommendations, some- 
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what revised and elaborated on by 
other groups that have considered 
them, were recently published in a spe- 
cial American Council bulletin entitled 
“Sound Educational Credit for Mili- 
tary Experience.” Briefly summa- 
rized, the recommendations are three- 
fold : that the kind of blanket credit for 
military service offered by many schools 
and colleges in the last war be avoided ; 
that the Carnegie-unit system of credit- 
ing educational achievement in the 
service be recognized as in most in- 
stances both impractical and invalid; 
and that in place of the Carnegie-unit 
system the armed forces be asked to 
supply dependable data as to students’ 
educational growth in service, on the 
basis of which the schools and colleges 
in which those students may be seeking 
academic credit either now or after the 
war may be able to judge their educa- 
tional maturity and their achievement 
in specialized fields of study. 

The endorsement of these recom- 
mendations by all the major accrediting 
associations and by more than 500 in- 
dividual educational institutions has 
given the Armed Forces Institute am- 
ple justification for providing the ma- 
chinery by which the recommendations 
may be put into effect. Accordingly, 
the Institute has set up a staff of spe- 
cialists in test construction, who are 
charged with supplying the necessary 
examinations. The Examinations Staff 
has already completed or done prelimi- 
nary work on some 60 examinations 
in separate courses or subject-matter 
fields. By early next fall it will have 


finished the standardization of two test- 
batteries, one for high school students 
and the other for applicants for college 
credit, which will provide the basis for 
a fair and objective measure of stu- 
dents’ general educational maturity. 
Through the use of these two kinds of 
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measures the Institute will shortly be 
in a position to give the help that has 
been requested by schools and colleges, 


toward making a sound appraisal of 


educational work done in the service. 

In its correspondence-study program 
and in its provision of self-teaching 
materials, the Armed Forces Institute 
represents what may perhaps be called 
an accomplished fact, even though the 
fact is still changing in dimensions. In 
its service as a clearing-house for edu- 
cational credit there is reason to ex- 
pect that the Institute will soon repre- 
sent a similarly accomplished fact. 
These facts are an answer to present 
needs, and hence are of considerable 
importance. Of even more importance 
are likely to be the answers which the 
Institute will almost certainly have to 
supply to future needs. 

The day of any large-scale armistice, 
whenever it comes, will surely mark as 
abrupt a change in purpose on the part 
of the Army educational program as 
the change that took place on Decem- 
ber 7, 1941. From armistice-day on, 
the focus of the educational program 
will be the preparation of most of the 
men and women now in service for 
their return to civilian life. They will 
need a re-orientation to civilian life, 
just as they have needed an orientation 
to war. They will need full and accu- 
rate information about the provisions 
that are being made for them by the 
Government, about the kinds of jobs 
that will be open to them, about condi- 
tions in their homes and their commu- 
nities. Thousands of them will need 
training, or retraining, for jobs that 
will enable them to make a living as 
civilians. 

Toward all these services the Armed 
Forces Institute will almost inevitably 
have a substantial contribution to make. 
Its present organization, personnel, and 
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methods of operation have been planned 
with this contribution in view. To the 
end that it may play a full and effective 
part in the post-armistice period, cer- 
tain major extensions of its work are 
already being provided for. Recom- 
mendations are being sought from ap- 
propriate educational authorities for 
broadening its program of courses, par- 
ticularly at the college and university 
level. Arrangements are being made 
for supplying teaching materials on a 
wider scale, not just to individual stu- 
dents, but to the class groups that have 
been organized, and will continue to 
be organized, in increasing numbers, 
Plans are being made for the systematic 
educational and vocational guidance of 
students in the light of information 
about the students themselves and 
about their probable chances in the 
post-war world. 

Through these various channels it is 
hoped that the Armed Forces Institute 
may become a major factor in helping 
men and women in the services to make 
the difficult transition from war to 
peace. The Institute cannot do the 
whole educational job that will be re 
quired; much of that job will neces- 
sarily fall on the schools and colleges 
which must be ready to carry on with 
the education of the returning soldiers 
and sailors. But it is hoped that the 
Institute may provide an educational 
foundation on which the schools and 
colleges can build effectively, and that 
they, in their turn, will build on that 
foundation. 

Just as the Armed Forces Institute 
is more than a correspondence school, 
it is more than an expedient device for 
preparing young men and women for 
war. It is, in essence, a working sym 
bol of the determination on the part of 
both the Army and the Navy that the 
young men and women who are weat- 
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ing the uniform of the United States 
shall get as much educational benefit 
as possible out of their service as sol- 
diers or sailors or marines. 


Discussion 


CHAIRMAN Woops: Are there ques- 
tions from the floor? Some of these 
developments are indeed interesting. 
I wonder if you would indicate the ex- 
tent to which the American Council on 
Education may have been cooperating 
in this matter of future credit. 

CoLonEL SPAULDING: Yes. We 
have worked very closely from the 
start of this program with the Ameri- 
can Council on Education—or perhaps 
I should say as far as arrangements for 
credit are concerned that the American 
Council on Education has worked with 
us. The program for credit which the 
Armed Forces Institute is following 
was recommended to the Army by a 
special committee of the American 
Council, called together to consider 
what arrangements should be made for 
educational credits for work done by 
men in service. The Armed Forces 
Institute is following as closely as pos- 
sible to recommendations made by this 
American Council committee. 

The American Council on Education 
has been very helpful in connection 
with various phases of the off-duty 
educational program. It has recently 
established a joint committee of its 
own organization and of the Associa- 
tion of American Colleges, a committee 
of which Dean McConnell of the Uni- 
versity of Minnesota is chairman, to 
recommend the program of general 
education which the Armed Forces In- 
stitute should make available to men 
and women in service, covering the 
school years from grade 11 through 
grade 14 inclusive. This committee’s 
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report is to be completed by the middle 
of July. Its preliminary reports con- 
tain proposals not merely for the broad 
outlines of a program of general edu- 
cation but for the types of teaching 
materials and of subject-matter con- 
tent which the committee feels would 
furnish an effective basis for young 
men in service who, coming back from 
the Army or the Navy, are to go on 
with their general education after the 
war. We have already begun to put 
into effect some of the more specific 
recommendations of this committee. 
That is to say, we are preparing self- 
teaching materials at the level with 
which the committee is concerned, 
growing out of the committee’s recom- 
mendations. 

In all these matters we have been 
working as closely as possible not 
merely with the American Council on 
Education and the Association of 
American Colleges but with other or- 
ganizations—I need mention perhaps 
only the National Association of 
Secondary School Principals, which 
has its own committee on accredita- 
tion, and the National University Ex- 
tension Association. We have been 
working with these groups with the 
conviction that, while the education of 
young men and young women for war 
is the immediate concern of the Army 
and the Navy and is an area in which 
the Army and the Navy must have the 
deciding voice, the education of young 
men and young women for peace is 
not the primary business of military 
authorities. The cue as to the direc- 
tion and the content of an educational 
program designed to prepare young 
men and women for effective participa- 
tion in the world after the war can 
best be sought in the agencies which 
can speak with most wisdom and with 
greatest experience on that subject— 
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namely, the organizations of civilian 
educators and civilian educational in- 
stitutions. 

Question: What relation exists be- 


tween the Armed Forces Institute and - 


the Veterans’ Bureau with reference 
to possible training of men now leav- 
ing the services and who are to leave? 

CotoneL SPAULDING: At the pres- 
ent time there is no formal relation- 
ship. The difficulty of establishing a 
formal relationship thus far has re- 
sulted from the designation of the 
funds appropriated by Congress for 
the Army education program. Under 
the provisions of the appropriation act, 
our materials cannot be used except 
for members of the Armed Forces. 
Until recently the Veterans’ Adminis- 
tration had no funds which it could 
use for the purpose of supplying in- 
structional material for its people. 
Since March 24 the Veterans’ Ad- 
ministration has been assured of such 
funds. It is to be hoped that eventu- 
ally the men who are transferred from 
the Army to the Veterans’ Adminis- 
tration will be able to go on with the 
same kind of program that they have 
had in service through the Armed 
Forces Institute. We have already 
had some preliminary conferences with 
the Veterans’ Administration looking 
toward a coordination of the educa- 
tional services provided for men be- 
fore and after their discharge, and we 
expect sooner or later there will be a 
definite scheme of codrdination worked 
out. 

A similar problem exists, I may say, 


with respect to men in the Maritime - 


Service. Representatives of the Mari- 
time Service have asked for extension 
of the program of the Armed Forces 
Institute to the Maritime Service. 
There again we are limited by the lan- 
guage of the appropriation act. The 
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members of the Maritime Service are 
civilians, and we cannot supply ¢- 
vilians. 

CHAIRMAN Woops: Has any spe 
cial attention been given to the ques- 
tion of engineering credit? 

CoLoNEL SPAULDING: Not as such, 
Representatives of institutions offering 
engineering education have been in- 
eluded in a number of the committees 
which the American Council on Edu- 
cation has set up to consider this ques- 
tion of credit. I may say that we have 
not gone as far yet as we must go with 
respect to the scheme of providing for 
credit in specialized fields of profes- 
sional, semi-professional and technical 
education. Our attention thus far has 
been devoted to the working out of 
schemes for the provision of credit for 
general education. We have been as- 
sured, however—and I hope the assur- 
ance is sound—that the same basic 
scheme as that recommended by the 
American Council will be a scheme 
thoroughly applicable to the more spe- 
cialized fields, as, for example, of medi- 
cine or dentistry, the field of law, and 
the fields of the various engineering 
and technical subjects; and we are 
working in the direction of a more ex- 
plicit definition of the standards about 
which the specialized institutions want 
to be informed in order that they may 
properly take into account the men’s 
work in service. 

May I put in here a point which | 
did not mention earlier, with which 
you are no doubt familiar, but which 
perhaps cannot be emphasized too 
much. The Armed Forces Institute 
is not setting itself up as an accredit- 
ing organization nor does it ask to be 
accredited. We do not want it to be 
accredited. We would rather have the 
work that it does judged by what its 
students have learned. Consequently, 
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all we are intending to do is to tell 
you—to tell the educational institu- 
tions—what the students have learned. 
The Armed Forces Institute does not 
intend to say how much credit the 
men’s educational achievement in serv- 
ice should carry in terms of points to- 
wards graduation. It intends to leave 
that question where it properly be- 
longs, with the institutions that are re- 
ceiving these men back for continued 
education, or are evaluating the edu- 
cation that they have received as en- 
titling them to diplomas or awards of 
various sorts. 

The Institute has been asked to let 
the institutions know how the achieve- 


ment that these men make is usually 
accredited. It will go that far. It will 
tell you where these men ordinarily are 
regarded as standing in other institu- 
tions, but it will not say what any 
individual institution should do about 
any individual student. Its concern is 
only that in the award of credit, fair 
recognition shall be given to the actual 
facts of the case, those facts being what 
these young fellows have learned, and 
we know that they are learning a lot. 
That we would like to have you recog- 
nize; but how you recognize it is a 
matter which should be determined by 
the institutions that do the recognizing, 
and not by an outside authority. 
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Relationships Between War Manpower Commission 
and the Engineering Colleges* 


By W. W..CHARTERS 


Director, Bureau of Training 
War Manpower Commission 


My acquaintance with the Society 
for the Promotion of Engineering Edu- 
cation is rather extended. I am sure 
that I belonged to it before a good 
many of the young people here who 
are now members. With Professor 
Bishop and other people at the Uni- 
versity of Pittsburgh and Carnegie In- 
stitute of Technology, I was once a 
member in good standing. Why I 
ceased to be a member in good stand- 
ing is another question; but it does not 
reflect in any way upon the Society 
for the Promotion of Engineering Edu- 
cation. I have watched your publica- 
tions steadily through the years and 
know well the fine contribution that 
has been made by this Society to engi- 
neering education. Therefore, I speak 
this morning as though I were among 
friends. 

I shall first speak for a very few 
minutes about the relationship of the 
engineering colleges and engineering 
education to the War Manpower Com- 
mission. Then, since this is a Society 
that is particularly committed to the 
problems of engineering education, I 
shall make a few observations concern- 
ing what seems to me to be the con- 


* Presented at the Fiftieth Anniversary 
Meeting, S. P. E. E., Chicago, IIl., June 18- 
20, 1943. 


cepts in engineering education that are 
being emphasized at the present time. 

The War Manpower Commission 
has made wide use of the engineering 
schools—and by the War Manpower 
Commission I mean largely the gov- 
ernment’s activities over which the 
War Manpower Commission has, in 
an executive order, the responsibility 
for “the efficient utilization of the fa 
cilities of institutions of higher edw 
cation.” 

First of all, in the program of the 
Army and the Navy which is now 
being carried through (not as swiftly 
as might be hoped), the responsibility 
of the War Manpower Commission is 
to assist in the selection of thos 
schools with which contracts are made. 
The actual curriculum itself was st 
up in the executive order as the te 
sponsibility of the Army, the Navy, 
the American Council on Education 
and the Office of Education. The Wat 
Manpower Commission is not respom 
sible for the content of the curriculum 
However, under the phrase “the eff- 
cient utilization of the schools of engr 
neering” the War Manpower Commis 
sion does have authority to help t 
have the colleges efficiently utilized. 

The Army and the Navy are taking 
approximately 75 per cent of the trait 
ing stations in the engineering schools 
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There is a 25 per cent gap and the 
problem of what should be done with 
these facilities is under operational 
consideration at the present time. I 
am sorry that I can not at the present 
time make a statement about what spe- 
cifically will be done, but we have been 
working for two months and things 
are about ready to come to a con- 
clusion. 

We have also the matter of defer- 
ments which expires on July Ist. It 
is my personal expectation—and I 
under-line the word “personal”—that 
deferments will be continued. 

In addition to those uses of the col- 
leges of engineering we have, of course, 
the ESMWT. I pause here to express 
my most hearty appreciation of the 
fine work that has been done by the 
men of the colleges of engineering. 
They have performed a generous serv- 
ice, the more noteworthy because many 
have not been paid for it. They have 
done it in addition to their regular 
load. I have met with the representa- 
tives; I have visited some of the cen- 
ters; and I repeat the fact that it is a 
grand job that is being done by the 
professors. It would be a dereliction 
of duty on my part to fail to make this 
statement in official fashion. 

Those are some of the ways in which 
the engineering schools and the War 
Manpower Commission are related. 

Because of my interest in education 
and the curriculum during the past 
several years, and particularly because 
of my interest in engineering educa- 
tion, I thought you might enjoy—as a 
body interested primarily in education 
—a brief analysis of some of the con- 
cepts which are now being given a 
workout in the present situation in- 
volving the war and the pressures that 
come because of it. 

First of all I say, what every -one 


knows, that the curricula of engineer- 
ing schools are functional in the sense 
that their purpose is to turn out good 
engineers. There are, however, two 
methods that have been recognized in 
accomplishing this end. One is to 
teach the fundamentals of engineering 
to all students and then have them 
make applications to practical life, with 
the belief that the principles so taught 
will give them a basis of information 
which will help them to meet engineer- 
ing problems as they emerge from day 
to day. The other principle is that 
curricula may be built from a con- 
sideration of how things function in 
practice and then assemble from the 
science of engineering and the funda- 
mental sciences those facts and prin- 
ciples which will help practice. One 
is called an organized curriculum based 
on fundamentals, and the other a se- 
lective curriculum based upon the 
needs of engineers in practice. 

The arguments that are used on the 
two sides are quite well known. With 
regard to the organization of the funda- 
mentals, the position is held that if one 
learns the principles then as problems 
change he can use them in solving cur- 
rent problems. The arguments that 
are used against it are these. It is ex- 
tremely difficult to know what the 
fundamentals of engineering are be- 
cause of the fact that engineering is 
growing so rapidly and covers so many 
fields. 

A second criticism against the teach- 
ing of fundamentals first and by them- 
selves is that there is then a tendency 
for them to be taught in a vacuum. 
The students do not yet see their ap- 
plications and consequently they do 
not get their full import nor do they 
learn them as well as they would if 
they could see applications and go from 
the problem to the fundamental as a 
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method of solution of the problem. On 
the other hand, the objection to the 
functional approach is that there is a 


danger of learning skills and methods 


without the fundamentals—learning 
the how without understanding the 
why. 

How to get those two points of view 
united, to be certain on one hand that 
the fundamentals will be taught, and 
on the other hand that the student will 
have learned the methods of applica- 
tion and will have seen the use for the 
principles and fundamentals being 
taught is the problem that faces engi- 
neering education today. I am not 
taking a position on either side; I 
am merely describing these two ap- 
proaches. 

With that as a background I should 
like to mention five concepts that, as I 
said a moment ago, are getting a work- 
out where engineering practices, meth- 
ods and techniques and principles are 
being taught in those centers where 
there is a need for furthering the war 
effort in the plants, in the schools, in 
the classrooms in ESMWT. 

The first point is this. I see an 
emphasis upon what may be called spe- 
cificity—the teaching of specific skills 
rather than general patterns and back- 
grounds. I may illustrate this graphi- 
cally in connection with vocational 
training in the high schools. In times 
of peace the objectives of vocational 
education are three-fold. First, in- 
struction is designed to give the boys 
a good general education—to teach 
them how to be healthy, to know the 
tools of communication, to be informed 
on social and political issues. Second, 
vocational courses are designed to give 
the student a good broad background 
of understanding of industry in the 
culture of the nation. Third, students 
are taught a broad variety of skills in 





WAR MANPOWER COMMISSION AND 


some one occupation. Stress is laid 
upon acquaintance with the skills 
rather than upon perfection of per. 
formance. 

However, in war time in the nation 
today we see a radical shift of empha 
sis. War courses are not concerned 
with training in general education, nor 
with the backgrounds of industry, 
The objective is narrow and specific— 
to make the trainee highly competent 
in a specific skill. 

At first I was startled by this shift 
but at no time have I been opposed to 
it as a war emergency measure. We 
are compelled to get the workers on 
the machines as rapidly as possible. 

The same principle holds with re 
gard to ESMWT. Those of you who 
are teaching the courses know that the 
fundamental method of selecting the 
content of a course is to find out after 
the students are assembled what it is 
necessary for them to know. The cur 
riculum is then developed to teach 
those specific things. 

In those directions, and many others 
which I might mention, the idea of the 
specific function of the courses to k 
taught is getting a workout. The point 
to be made is this: we are discover 
ing quite a few things about the tech 
niques that might be used in develop 
ing greater specificity because we have 
been thrown up against the problem 
I have myself seen methods of cur 
riculum construction that have addeé 
to my knowledge of useful techniques 

In talking to a director of @ 
ESMWT program upon this subject 
he said: “Well, of course, what we aft 
teaching is really not college work.” 

I said, “Well, if it is high schod 
work, the vocational training peopl 
ought to do it then, oughtn’t they?” 

He said, “That isn’t exactly what! 
mean.” 
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What he meant was this, as I inter- 
preted it. The organization of the ma- 
terial in ESMWT courses, its nature 
and its comprehensiveness were not 
similar to that which was being taught 
in college. He recognized these 
courses as not being the same as a 
conventional college course. He car- 
ried in his thinking the idea that, while 
engineering is a fundamental field 
where teachers pay attention to what 
js needed in the field, the reorganiza- 
tion of the ESMWT courses is carried 
to an extent and perhaps with an in- 
completeness that makes them radically 
different from the courses that are ac- 
tually taught for college credit in the 
schools of engineering. 

Again I am taking no position with 
regard to specificity. I am merely 
indicating that applications of princi- 
ples to practice of engineering is one 
of the major and final outcomes of en- 
gineering education. It will be worth 
while for a group of educators such as 
the S. P. E. E. to look into this prob- 
lem to see what is being done now in 
ESMWT courses, to see whether 
there are not some techniques and 
points of view there that might very 
well be woven into the curriculum for 
engineers when the war is over. 

A second concept which is now being 
worked upon is intensity of work. 
This is seen in two or three directions. 
In the first place we have what is 
known as the accelerated curriculum, 
which means that more work is being 
done in a calendar year. The acceler- 
ated curriculum is of two types. One 


is where the students go to school more 
months per year—go to school in the 
summer, for instance; the other is 
where they take more and harder work 
in a given time. 

So far as it is generally understood 
for purposes of legislation the first 
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idea is the one that is accepted: 'to get 
through more quickly because you 
stay in school longer. The second one, 
however, is also being carried through 
in cases in which material is stream- 
lined and in which, by deletion of un- 
essential materials, more of what seems 
to be important work can be carried 
through. There is perhaps less pad- 
ding in engineering than in the col- 
leges of arts and science or education. 
Everybody knows that engineering 
curricula are heavy with clock hours 
and with material that has to be cov- 
ered but so far as the ESMWT courses 
are concerned, it does appear that there 
is a high resolve to pack much mate- 
rial into a curriculum in a short time. 
I have many other illustrations from 
the Army and the Navy in which they 
are making claims, which I have not 
examined personally, that the amount 
of time taken to master shorthand and 
typewriting, foreign languages, has 
been cut down tremendously because 
of the packing of material and the 
harder work of the students. 

In addition to specificity and in- 
tensity the closely related concept of 
interest is getting a work out. As I 
have gone around in the vocational 
training groups and seen boys and 
girls, men and women working on 
machines, I have been amazed at the 
interest that shines in their eyes and 
keep their attention applied definitely 
to their work. This is something that 
cannot be paralleled in the courses in 
general education as ordinarily given 
in the schools. These children learn- 
ers have motivation of the keenest 
sort. 

I said children, but I am thinking of 
the Boeing plant in Chicago where 
they observe the policy of taking 
neither young people nor women. I 
saw a Class of perhaps 100 people, 
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whose median age would be about 45 
or 50, who were intensely interested 
and applying themselves strongly, more 
strongly than do many groups of 
youth. 

The element of interest is also im- 
portant in peacetime. We have deep 
interest now because our needs are im- 
mediate and important. As soon as 
the trainee learns his skill, he takes a 
job which will help to produce ma- 
chinery which in turn will be useful to 
the war. All that background of moti- 
vation we have in this situation and it 
is difficult to get such motivation in 
times of peace. 

In addition there is another concept 
that is being worked upon with very 
great interest at the present time, and 
that is the concept of instruction. In 
a very simple case, one of the most in- 
teresting that I have seen is the in- 
struction of foremen under what is 
called the J. I. T. course of the T. W. I. 
Training Within Industry is one of the 
agencies of the WMC Training Bu- 
reau which trains foremen in short, in- 
tensive courses, and of those one is 
called Job Instruction Training. I 
was amazed at the results. I wrote a 
book once on how to train foremen in 
‘350 pages. These people have proc- 
essed a job instruction training course 
and put it on a card 21% by 4 and have 
used only one side of the card. They 
teach the course in ten hours. It cer- 
tainly is the A, B, C’s of teacher edu- 
cation and extremely useful because 
we have literally millions of new men 
becoming trainers who have never had 
anything to do with people as such; 
they have been working on machines. 
When they are given ten people to 
lead they just do not know how to do 
it. To them it is a profound discovery 
to know that you first of all “prepare 
the worker” by first of all “putting him 
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at ease.” They had never thought of 
that before. It opens a new philosophy 
of life to them. 

Now you ask, “Does it do any 
good ?” 

Yes, we have found that the median 
time that it takes these foremen to train 
new people as compared with the time 


it took before taking the course repre. 


sents a saving of about 50 per cent. 
They are able to cut the time of train- 
ing down by paying attention to a few 
simple points. 

That is one illustration of methods 
of instruction being worked upon. In 
addition to that the vocational schools 
and the ESMWT courses are develop- 
ing methods under pressure of getting 
results as rapidly as possible that 
should be collected and preserved for 
the consideration of engineering edu- 
cation in its upper and lower levels in 
times of peace. It would be a tragedy 
if the experiences that are being 
worked out here and now should kk 
completely dissipated with the signing 
of a treaty of peace. 

I have mentioned these four com 
cepts of specificity, intensity, interest, 
instruction. A fifth is a functional and 
flexible curriculum. 

It is considered to be bad form in 
the ESMWT service for an instructor 
who has a course and is approached 
by management asking for a course, 
for him to say, “Well, I don’t have 
exactly what you need, but I have this 
course and you can send your people 
over to take it. I think it will do them 
good.” That does not happen in the 
ESMWT because the concept of flexi 
bility of curriculum is one that 
recognized. 

The upshot of all that I have said’ 
this: Here are five concepts that att 
being worked on and a great deal d 
information is being secured. Som 
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of the things that have been worked 
out are good and some may not be 
significant. It would seem to me, 
therefore—and this is the message that 
I have this morning—that it is cer- 
tainly within the field and may be a 
responsibility of this Society for the 
Promotion of Engineering Education 
to set up plans by which, in codpera- 
tion with other people, the methods 
and objectives of practical engineer- 
ing education as it is being carried on 
today under the impetus of the war 
could be examined and recorded. Un- 
doubtedly many such recorded facts 
will be very useful. A committee 
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might very well spend its time at some- 
thing much less important than gather- 
ing up these experiences and making 
them available for the serious, con- 
tinued consideration of educators in- 
terested in engineering after the war 
is over. 

I want to thank you for listening to 
this analysis which does not have much 
to do particularly with the war, but in 
my own philosophy of the place of 
war education in the history of educa- 
tion, I feel that we ought to collect 
everything that has emerged as con- 
tributions in times of war to utilize 
them in times of peace. 





Experience in the Operation of an A.S.T.P. Unit* 


By R. L. SWEIGERT 


Georgia School 


In giving a few of our experiences 
with the A. S. T. P. program, I would 
like to point out that some steps are 
already being taken to improve certain 
conditions in the operation of the pro- 
gram. Also, I will not include a num- 
ber of administrative problems en- 
countered since it appears to me that 
these are local in character and have 
to be solved on the basis of local con- 
ditions. 

Sometime in February, the Army 
asked us if we would take 500 students 
under the Army Specialized Training 
Program, these students to report early 
in March. This number was accepted, 
and for the next few weeks we were 
in a state of planning for a program 
without being able to get any definite 
information about it. This, naturally, 
produced a certain degree of confusion ; 
however, we were not quite as puzzled 
as a certain philosopher. 

The proprietor of a tanyard was 
anxious to fix a suitable sign to his 
premises that would signify the type 
of his business. At last a happy 
thought struck him. He bored a hole 
through the doorpost and stuck a calf’s 
tail into it with the tufted end outside. 

After a while he noticed a solemn- 
faced man standing near the door look- 
ing at the sign. The tanner watched 


* Presented at the Fiftieth Anniversary 
Meeting, S. P. E. E., Chicago, Ill., June 18- 
20, 1943. 
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him for a moment and then stepped 
out and addressed him: “Would you 
like to buy some leather ?” 

“No,” was the reply. 

“Perhaps you have some hides to 
sell ?” 

“Na.” 

“Are you a farmer?” continued the 
tanner. 

“No.” 

“What are you, then?” 

“I am a philosopher. I’ve been 
standing here for nearly an hour try 
ing to find out how that calf got 
through that hole.” 

We believe we know now how the 
calf got through that hole. 

We were told to expect all fourth 
term students in our first quota of stu- 
dents and attempted to plan accord- 
ingly. However, several hundred ut- 
classified students ultimately appeared 
without records or transcripts. One 
hundred of these were sent back be 
cause of not being qualified for ad 
vanced work and were over age for 
basic work. 

We classified the students on the 
basis of such information as could 
quickly be obtained concerning thei 
past records. On the basis of this ir 
formation there were 120 students im 
the first term, 60 in the second term, 
80 in refresher work, approximately 
60 each in the fourth term in Civil Er 
gineering, Mechanical Engineering, 
Chemical Engineering, and Electrical 
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Engineering, and 30 in the fifth term 
in Chemical Engineering, making a 
total of over 500 students. We may 
have been the only school receiving a 
full quota. 

These men varied in academic back- 
ground and in experience from high 
school graduates to Ph.D.’s. Some of 
these men were about 40 years old and 
the oldest, I believe, was 47. 

The attitude of these students has 
been reasonably good. However, 
many did not want to come and this 
affected both their attitude and their 
work. These students were given a 
test and those passing it were ordered 
to report regardless of the student’s 
position or interests. After two and 
one-half months, both attitude and 
work have improved. 

There were no irregular students. 
A student who was partially deficient 
had to be put either in the term corre- 
sponding to the work in which he was 
not deficient or into an earlier term 
corresponding to the work in which 
he was deficient so that the deficiency 
could be made up. Whether he was 
placed in one term or the other de- 
pended upon the importance of the de- 
ficiency. If this were in an important 
prerequisite for advanced work, it was 
essential that this deficiency be made 
up. 

Deficiency reports for the Army stu- 
dents were turned in every four weeks. 

The following figures were tabulated 
from the two reports turned in. 

From the first four weeks report: 


Students with no deficiencies ......... 60% 
Students with one or more deficiencies 40% 


Deficiencies by subject for the first 
report period were as follows: 


Chemical Engineering ............... 8% 
Mechanical and Civil Engineering .... 0% 
Electrical Engineering ............... 50% 
DEE = Fo ors Sn fdas deus oe nu ene 7% 
PN: CIMT. oo ok ckwicwceen sss aese 2% 


This record is somewhat better than 
for our regular students whose de- 
ficiencies in mathematics and physics 
may run as high as 30 per cent. 

From the second four weeks report : 
Students with no deficiencies ......... 80% 
Students with one or more deficiencies 20% 

At the end of the second four weeks, 
5 per cent were sent back to camp, 
being considered as unable to profit 
from further training. 

A deficiency in a subject means a 
failure and not a condition. Compar- 
ing the two reports, 60 per cent had 
no deficiencies at the end of the first 
four weeks, and 80 per cent had no 
deficiencies at the end of the second 
four-week period. 

There were three reasons for this 
improved record for the second four 
weeks as compared with the first four 
weeks. Many who had become rusty 
in academic subjects and who were 
out of practice in studying began to 
get back into academic stride. The 
Army improved its handling of the 
men; they became more satisfied, and 
particularly, study conditions were im- 
proved. Some instructors in such sub- 
jects as mathematics and physics were 
made available at night to aid students 
who were having difficulty. However, 
this arrangement did not prove as 
satisfactory as we had expected. 

The present Army group is ap- 
proaching the end of its initial term 
and little change is expected from the 
record of the second four-week period. 
The number who will be able to ad- 
vance to the next term is expected to 
be about 80 per cent. 

The principal problem seems to be 
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that of screening and classifying the 
students. The students which we re- 
ceived, as has already been indicated, 
varied from high school graduates to 


Ph.D.’s and included some who had’ 


failed out of college. Not only the 
work but also the quality of work is 
important in classifying students. 

The classifying of liberal arts stu- 
dents presents some difficulty as they 
may lack certain essentials, such as 
drawing, for advanced standing. The 
students who have a background in 
mathematics, science and drawing lend 
themselves better to classification. 

Many of the students received could 
have been used in special services with- 
out the A. S. T. P. because of their 
past education and experience. 

An Army colonel stated to me that 
experienced Army men should classify 
the men, but it seems preferable that 
the schools do this job since they are 
responsible for the instruction. A 
good job of instruction depends very 
definitely on proper classification. 

It is hoped that the STAR schools 
will function and eliminate the difficul- 
ties that we encountered, and that it 
will be possible in the future to have 
groups of men report, already classi- 
fied into the proper term and curricu- 
lum. However, some of the prelimi- 
nary information coming in from 
STAR schools has not been as en- 
couraging as it might be and these 
schools may not create the Utopia that 
we hope they will. 

There are some undesirable arrange- 
ments of courses which we will not 
comment upon here as we do not yet 
have any specific experience to verify 
our present point of view and we are 
only giving experiences here. 

I do not know if it is a good thing 
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to make comparisons of the two sery- 
ice branches but it will be interesting 
to watch the Navy program unfold 
and to compare the two programs. 
We not only have an Army program 
which will be increased but we will also 
have about 1,000 Navy men. _ 

We are already receiving transcripts 
for the advanced Navy students. We 
will be able to classify them, become 
acquainted with them on paper, and 
be in a much better position to go 
ahead with them than we were with 
the Army students. We are expecting 
less confusion, less difficulty than we 
faced with these Army men. We are 
expecting another group of Army men, 
but so far we have not received any in- 
formation about them and do not sup 
pose we will until they come from the 
STAR schools. 

From our past experience, I am in- 
clined to think that all the schools 
which receive these men ought to re 
ceive their transcripts as well. If we 
have the complete records we can make 
student classifications, and correct any 
classification that might not seem in 
order based upon our local situation. 

Military control needs to be a minor 
rather than a major item if standards 
are to be maintained. One of the 
major contributing factors to the better 
results obtained during the second 
four-week period was the relaxing of 
military control in connection with 
time available for study. 

In conclusion, let me say that with 
the proper classification of the stu 
dents and with a proper appreciation 
by the military authorities of the edu 
cational environment necessary for 
good work, the engineering schools 
can and will do the job expected of 
them. 
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Training of Women in Engineering * 


By C. WILSON COLE 


Head of Training Division, Wright Aeronautical Corporation 
Supervisor of Engineering Personnel Bureau, Curtiss-Wright Corporation 


Seldom in the history of either edu- 
cation or of industry has a more unique 
problem in the training of personnel 
been faced than the present one of in- 
troducing large numbers of women 
into the engineering profession. 

National statistics indicate that dur- 
ing the last decade less than twenty- 
five women throughout the United 
States received engineering degrees 
each year. Though it is true that 
many outstanding engineering institu- 
tions finally removed long-standing en- 
trance barriers to women, few have 
actually encouraged them to enter a 
profession generally looked upon as 
being “reserved for men only.” 

Drastic efforts currently being put 
forth by many companies to persuade 
women en masse to become “engi- 
neers” appear paradoxical compared 
to the many years of rebuff in the past. 
This change of attitude, however, has 
been -a process of evolution even 
though it has taken place in less than 
two years. 

In order to meet the industrial ex- 
pansion resulting from demands for 
increased war production, large and 
small concerns alike were forced to 
turn to a labor supply other than male 
graduate engineers. It is pertinent to 
note that during the college year of 
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1941-42 there were approximately 
6,342 engineers who entered the em- 
ployment of private industry. During 
the current year of 1942-43 it is esti- 
mated that less than 4,000 will have the 
opportunity of accepting a position in 
private industry, and many of these 
may later find it necessary to enter 
military service. 

One of the first major attempts to 
develop a substitute supply of person- 
nel to fill engineering needs was the 
Engineering, Science, and Manage- 
ment Defense Training, now known as 
Engineering, Science, and Manage- 
ment War Training. During its three 
and one half years of existence, this 
branch of the U. S. Office of Educa- 
tion has trained over one million 
people. During the first year or two 
most of the training given by the 
ESMWT was of a pre-employment 
nature, but current training is almost 
exclusively given to persons now em- 
ployed in industry. Excellent results 
have been obtained by this latter 
method, but unfortunately it has not 
adequately assisted in training un- 
skilled persons for positions of a high 
level. The reason for this is that the 
short-term nature of the courses given 
seriously limits the amount of material 
that can be given both in scope and 
penetration. 

Consequently, with all due respect 
for the excellent intentions of the Of- 
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fice of Education and the results they 
have obtained through the ESMWT, 
industry has been forced to take sup- 
plementary steps of its own to develop 
new sources of supply and more com- 
prehensive methods of training. 

Some companies made a concerted 
effort to hire older men—men who 
either lacked an engineering back- 
ground altogether or whose engineer- 
ing backgrounds were obtained many 
years ago without subsequent experi- 
ence. These men were brought di- 
rectly into the organization and trained 
on the job. One company, however, 
actually sent them to an engineering 
school for a short time prior to their 
placement within the organization. 

All these efforts were only partially 
successful and were eventually cur- 
tailed because of the two following 
main factors : 


1. It soon became obvious that older 
men were not sufficiently flexible 
in their thinking to absorb pres- 
ent day concepts and applications 
of engineering, particularly as it 
is practiced in the aeronautical 
industry. 

2. It is impractical to employ older 
men for jobs that are on a begin- 
ner’s level, particularly when the 
majority of such men have been 
accustomed to fairly important 
jobs at proportionately large 
salaries. 


Simultaneously with the above ef- 
forts, a great many companies turned 
their attention to the utilization of 
woman power. One of the first at- 
tempts in this direction was the em- 
ployment of graduate college women 
who had. majored in mathematics and/ 
or physics, in the hope that such 
women could be successfully trained 
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directly on the job.* It was soon real. 
ized, however, that it would be difficylt 
to teach many of these women to ap. 
ply their academic mathematics and 
physics to practical engineering prob 
lems. 

This experiment has been promising 
at least in part. There have been sey. 
eral notable examples within the aero. 
nautical industry of women who have 
been promoted to responsible positions 
in structural and stress analysis dur. 
ing the past year or two. 

Industry again failed, however, tp 
find a solution to its overall problem 
This was true for the following: main 
reasons : 


1. As with all of the other a 
proaches mentioned above, the 
supply of qualified people was 
nowhere near adequate to meet 
the total need. From _ figures 
obtained through questionnaires 
sent to a high percentage of 
colleges throughout the United 
States, it was estimated that there 
were less than 600 women, ma 
joring in mathematics and/or 
physics, being graduated from 
colleges in this country each year. 

2. That women in general have had 
little exposure to mechanical 
things, and the mere fact that 
some women have taken mathe 
matics or physics is not neces 


* Note: Last year Wright Aeronautical 
Corporation (the engine division of Curtiss 
Wright) employed 25 such women and have 
attempted since that time to train them for 
experimental test engineering duties. Theit 
training to date has consisted mainly o 
guided working experience in several de 
partments closely allied to the Test Engr 
neering section where they will be placed a 
the completion of their training a few 
months hence. This experience has beet 
supplemented by a certain amount of clast 
room work. 
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sarily any indication that they are 
endowed with “mechanical horse- 
sense,” or that they can do work 
of a highly technical nature. 


During September last year it was 
realized that in spite of the efforts 
made up to that time industry was still 
faed with a serious shortage of engi- 
neering manpower which promised to 
become far more acute by January, 
1944. 

Searching for an entirely different 
approach to the problem, Curtiss- 
Wright devised a plan which has been 
named the Engineering Cadette Pro- 
gram. Under this plan young women 
with at least two years of college edu- 
cation were to be employed as Engi- 
neering Cadettes and assigned to an 
engineering university for their train- 
ing. This reduction in the educational 
requirement immediately enlarged the 
available source of woman power, but 
at the same time it increased the com- 
plexity of our training program. 

After making a preliminary study, 
the following basic decisions were 
reached : 


1. That of the three divisions of 
Curtiss-Wright (namely, air- 
frame, propeller, and engine) the 
Cadette program would be used 
by the airframe and propeller di- 
visions only. This decision was 
founded on the belief that many 
engineering universities are ad- 
mirably staffed and equipped to 
train personnel for aircraft and 
propeller work, but that few uni- 
versities, if any, have the experi- 
ence or the laboratory facilities to 
teach experimental engineering 
of aircraft engines.* 





* Note: Plans are being formulated to in- 
augurate a program whereby college girls of 
the type referred to above will be employed 


2. That in order to recruit sizeable 
numbers of Cadettes, minimum 
requirements for employment and 
enrollment in the program should 
be established realistically. As a 
result, four essentials were agreed 
upon : 


(a) Education—At least two 
years of college including at 
least one year of college 
mathematics or its equiva- 
lent. 

(b) Age—At least eighteen 
years. 

(c) Previous scholastic record— 
Upper third of class in re- 
lated subjects and better than 
average in non-related sub- 
jects. 

(d) An awareness of the engi- 
neering profession—(In most 
cases among the present En- 
gineering Cadette group this 
was obtained through per- 
sonal acquaintance with an 
engineer. ) 


3. That the curriculum to be taught 
by the universities should be cus- 
tom-built, deleting any subjects 
which could be considered non- 
essential. However, it was agreed 
that sufficient fundamental should 
be included in order that the 
Cadettés would be at least po- 
tentially qualified for subsequent 
up-grading. 

4. That the program should be of 
ten months duration, commencing 
February 15, 1943, and terminat- 
ing on December 15, 1943. 

5. That the company should contract 
with the participating schools for 


directly by the engine division. They will 
be trained in the company’s experimental 
engine test laboratories supplemented by 
classroom lectures and demonstration. 
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the cost of tuition and room and 
board. In addition, the Cadettes 
should be paid $10 per week, 
which would establish them as 
employees and distinguish them 
from students endowed with in- 
dustrial scholarships. 


From this preliminary stage the plan 
was developed in four phases: 


1. Selection of the universities in 
which to conduct the program. 

. Recruitment of applicants. 

. Preparation of a curriculum. 

. Development of an administra- 
tive organization. ~ 


> WD 


I. SELECTION OF UNIVERSITIES 


With valuable assistance from the 
Society for the Promotion of Engi- 
neering Education, every accredited 
engineering institution in the country 
was queried in respect to our proposed 
plan. Subsequently, seven schools 
were offered the program and con- 
tractual negotiations were instigated. 
These schools were: Cornell Univer- 
sity, Iowa State College, University of 
Minnesota, Pennsylvania State Col- 
lege, Purdue University, Rensselaer 
Polytechnic Institute, and University 
of Texas. 

It is apropos to mention here that 
not only did each of the above seven 
schools accept our offer, but did so 
recognizing the fact that from an edu- 
cational point of view this program of- 
fered a definite pioneering challenge. 


II. RECRUITMENT OF APPLICANTS 


Because of the necessity of obtaining 
a large number of applicants, our re- 
cruiting program was set up on a na- 
tionwide basis. We contacted over 
1,000 colleges with the codperation of 
the American Council on Education to 
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arrange for interviews to be conducted 
by female members of our Personnel 
Department. As a result of this pro- 
cedure, nearly 4,000 girls were inter- 
viewed and 719 were finally accepted. 
Those who were accepted represented 
44 states, 300 colleges, and entered our 
program with backgrounds varying 
widely as shown by the following 
table: 


AGE 
No. No. 

Students Age Students Age 
*6 17 years 11 24 years 
116 18 years 12 25 years 
254 19 years 1 26 years 
189 20 years 1 27 years 
87 21 years 1 28 years 
24 22 years 1 29 years 

12 23 years 4 30 years 


Average—19.6 years 
* These were accepted as they will be 18 
years of age before Dec. 15, 1943. 
COLLEGE 


No. Students Yrs. Preparation 


+ 54 under 1 year 
163 1-1% years 
121 14%4-2 years 
217 2-3 years 
108 3-4 years 

56 over 4 years 


Average—2.5 years (approx.) 


+ These individuals were accepted with be- 
low stated minimum requirements because 
they had other qualifications which justified 
their employment. 


MATHEMATICS 
No. Students Yrs. Preparation 
220 less than 1 year 
214 1 year 
110 1% years 
71 2 years 
48 2% years 
23 3 years 
11 3% years 
22 4 years 


Average—1l year, 3 months 
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This table indicates conclusively that 
the amount of training and the method 
of presenting such training would of 
necessity vary between the upper and 
lower strata of the ranges presented 


above. 


III. PREPARATION OF CURRICULUM 
(see Appendix) 


In designing the curriculum it was 
necessary to present essential funda- 
mentals and their industrial appli- 
cations. Consequently, effective col- 
laboration between our company 
technicians and faculty members was 
obtained for the writing up of an out- 
line of subject material. A copy of 
the resultant course of study is at- 
tahed as an appendix to this paper. 
Some of its outstanding characteristics 
should be discussed at this point. 


1. In order to obtain close direction 
and control over the method of 
teaching each and every course of 
the Cadette program, the schools 
were specifically requested by the 
corporation to designate a re- 
sponsible official of the schools as 
Director of the Course. It was 
further requested that all faculty 
members teaching for Curtiss- 
Wright be made responsible to 
this Director of the Course. This 
type of faculty organization was 
in many schools a distinct innova- 
tion over previous departmental 
entities. 

2. In order that the instructors 
would have some appreciation of 
the working methods used by 
Curtiss-Wright engineering de- 
partments, it was arranged for 
them to visit our plants and to 
consult with our _ technicians. 
Provisions were also made for 
Curtiss-Wright to send some of 


its personnel to the university to 
give special lectures, to conduct 
seminars, and to explain the ap- 
plications of subjects being 
taught. 

3. It was the general concensus that 
faculty members would be re- 
quired to place more emphasis on 
individual accomplishments than 
would be normally true with pri- 
vately enrolled students. The 
major difference in this case was 
that the Cadettes are employees 
and therefore should be trained 
for utilization in the plant in some 
capacity at least, even though the 
total. number being trained will 
not in all cases absorb the same 
amount of subject material. 

4. The curriculum incorporated sub- 

ject material which would pre- 
pare the Cadettes to perform such 
duties as detail and minor layout 
drafting and design, computors 
in weight and balance determina- 
tions ; liaison engineers for design 
change and shop contact work 
between engineering departments 
and fabrication and assembly de- 
partments. 
It is a foregoing conclusion that 
“on the job” training will be 
given to the Cadettes to supple- 
ment the preliminary material 
covered at the universities. Op- 
portunity will therefore be open 
to each and every Cadette to be 
up-graded within the organiza- 
tion. This will be dependent 
solely on individual initiative and 
inherent ability. 


The following is a brief description of 
each subject being taught: 
Mathematics 


Acknowledging the diversification of 
mathematical background among the 
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Cadettes, the mathematics course was 
so written as to give a review of ele- 
mentary subjects, such as algebra and 
trigonometry. Slide rule and loga- 
rithms were inserted during the first 
few weeks. Subsequent to the above 
review, the following topics are covered 
in order: Areas and Volumes; Ana- 
lytical Geometry; Applied Differential 
and Integral Calculus; and Aircraft 
Problems. Each school has divided 
its total group into three or four sec- 
tions according to the individual abili- 
ties of the students as determined dur- 
ing the first month of the course. 
Each section will complete as much of 
the above material as possible. The 
slower sections will probably skip Ap- 
plied Differential and Integral Calcu- 
lus, and the advanced sections may, in 
addition to the above topics, devote 
some time to Differential Equations. 

Every effort has been made to pre- 
sent the above subjects as tools to be 
used in solving current problems of 
design, structural analysis, aerodynam- 
ics, etc. Calculus, for example, is defi- 
nitely being taught as a tool to be 
used in mechanics. At the same time, 
this treatment makes it possible to 
cover each subject in considerably less 
time than has been usually possible 
when taught from a theoretical point of 
view. 

From the experience we have had to 
date, several observations are possible: 


1. Algebra and trigonometry, when 
presented in the applied manner 
as outlined, were different from 
anything the Cadettes had previ- 
ously been taught in these sub- 
jects. They were so different 


that even those girls who had 
completed two to four years of 
mathematics elsewhere were able 
to make good use of the review. 
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2. One of the surprising discoveries 
made so far was that many of the 
Cadettes having a deficiency in 
mathematical preparation have 
grasped the above subjects as 
well as those who had a prepon- 
derance of mathematics prior to 
entrance in the Cadette program. 

3. The schools have found it pos- 
sible to rearrange the sequence 
of topics discussed in order to 
cover specific material before it is 
applied in mechanics or any other 
courses. 


Job Terminology and Specifications 


Recognizing the fact that girls have 
little knowledge of aeronautical termi- 
nology or of the simple principles of 
airplane theory, we prepared a course 
to compensate for this deficiency. As 
the material being presented in this 
course is new to all students alike, we 
have not felt justified in dividing the 
group into fast and slow sections. 

The entire course has been broken 
down under the following major head- 
ings: 


1. The Airplane. 

This is a brief outline of the 
airplane itself and its components, 
with special emphasis on termi- 
nology. 

2. Aeronautical Industrial Organi- 
zation. 
3. Function and Operation of Cur- 


tiss-Wright Engineering Depart- 
ment. 

4. Aerodynamics and Theory of 
Flight. 


It has not been our intention to 
cover the subject of aerodynam- 
ics thoroughly. However, sufi- 
cient material will be given in or 
der that the Cadettes will have 4 
workable understanding of aero 
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dynamics and its relationship to 
the design of an airplane. 


From experience to date, several ob- 
servations are possible: 


1. That the subject material was 
foreign to the girls because of 
their lack of exposure to such 
things in the past. Consequently, 
additional measures were taken 
to teach them “the fundamental 
concepts”; for example, model 
building, plane spotting, and lab- 
oratory demonstrations were 
used. 

2. This course was developed as the 
keystone of our whole program, 
as it has become the point of con- 
vergence where the real applica- 
tion of all other subjects becomes 
apparent. Several of the schools 
have indicated that serious 
thought will be given to post-war 
engineering curricula from the 
point of view of incorporating 
such a course as our Job Termi- 
nology in the Freshman year of 
engineering. 

3. That visual guides and practical 
demonstrations have been much 
more successful in teaching the 
Cadettes than straight lecture 
work. 


Drawing 


The Cadettes will be required to 
spend a considerable length of time on 
the drafting board after they are trans- 
ferred to the plants. Consequently, 
every Cadette must be given a thor- 
ough ground-work in problems of 
drawing and design. The Curtiss- 
Wright Drafting Manual and Stand- 
ards Book is being used throughout 
this course. This procedure makes it 
mandatory that the Cadettes prepare 
their drawings in accordance with 
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company procedures and requirements, 
with particular emphasis on lettering, 
use of vellum, and use of the decimal 
system. Drawing problems are based 
on typical blue prints and parts fur- 
nished by the company, making it pos- 
sible for the Cadettes to become fa- 
miliar with the various parts of an air- 
plane and to become cognizant of the 
relationship between manufacturing 
and design. 

A minimum of forty to fifty hours is 
being devoted in all schools to the 
teaching of intersections and projec- 
tions as_ applied to aircraft layout 
problems. This emphasis on applied 
descriptive geometry is, of course, par- 
ticularly pertinent to aircraft design. 
From experience we have had to date, 
several observations are possible: 


i. That in a manner similar to engi- 
neering students throughout’ the 
country our Cadettes became im- 
bued with the idea that a drafting 
job would not measure up to their 
training and ability. The only 
way to counteract this obsession 
has been to continually emphasize 
designing rather than drafting 
and to repeatedly point out that 
top notch designers began their 
careers as draftsmen. 

2. Many of the schools have rated 
the Cadettes as superior to fresh- 
man engineers in drafting, par- 
ticularly in reference to neatness 
and accuracy. Many are having 
trouble, however, with three-di- 
mensional problems and with pro- 
jections. Here again is a place 
where visual aids and actual parts 
must be used to help the Cadettes 
to “see” what they are trying to 
do. 

3. Previous efforts by industry to 
use women for drafting have indi- 
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cated that although women might 
be good draftsmen, they would 
seldom be proficient in design. 
We have attempted through the 
Cadette program to give a suffi- 
ciently comprehensive training 
(which has been lacking before in 
other attempts) so that the Ca- 
dettes will eventually be qualified 
for such advancement. Our re- 
sults in this attempt will not, of 
course, be determined for several 
years. 


Mechanics 


The course in mechanics as written 
represents a combination of physics, 
strength of materials, engineering me- 
chanics, and structural analysis. It is 
obvious that only a part of the mate- 
rial usually covered under the above 
subjects could be presented in ten 
months, yet the resultant course does 
cover, in both scope and penetration, 
sufficient subject material to qualify 
the better girls for work in structural 
analysis. At the same time it en- 
hances the background of those going 
into other types of technical work. 

To further insure that the subject 
material would be presented from an 
engineering point of view, we re- 
frained from using academic termi- 
nology such as “physics” in any con- 
nection with this course and the 
schools agreed to use engineering in- 
structors to teach the course. It is the 
opinion of several outstanding experts 
on structural engineering that the 


structural course being given in con- 
nection with. the Cadette program is 
exceptionally outstanding and should 
prove equally effective if included in 
standard engineering curricula. 

From experience we have had to 
date, several observations are possible: 
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1. As expected, wide diversity in 
ability is showing up among the 
Cadettes. Each school has, there- 
fore, sectioned its unit, and each 
section will proceed to cover as 
much ground as possible. It isa 
fallacy, however, to presuppose 
that proficiency in mathematics 
assures equal proficiency in me- 
chanics or vice versa. 

2. At the outset practically all the 
Cadettes had difficulty with me- 
chanics. Their attempts to study 
mechanics in the same way as 
English or History proved a 
dismal failure. When the in 
structors realized this problem 
and made efforts to instruct the 
Cadettes accordingly, a high per- 
centage of the Cadettes were able 
to take mechanics in their stride. 

3. The presentation of mechanics 
proved perhaps more conclusively 
than the presentation of any other 
course that demonstration and 
visual aids are essential in teach- 
ing engineering to women. 


Properties and Processing of Aircraft 
Materials 


This course was introduced into our 
program primarily for the following 
reasons: 


1. Repeating a statement made sev- 
eral times heretofore, girls are 
confronted with a serious handi- 
cap when entering the engineer 
ing profession because as children 
they had never been exposed to 
everyday mechanical things. We 
recognize,. therefore, that con- 
siderable time and effort must be 
spent in acquainting them with 
actual shop operations. 

2. It was our opinion that the only 
way to give the Cadettes the op 
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portunity of rising above the level 
of draftsmen would be to indoc- 
trinate them with the problems of 
shop procedures, shop tools and 
their operations as used in air- 
craft engineering, the importance 
of understanding mass produc- 
tion tools and their relationship 
to correct design engineering, 
airplane parts and assemblies, 
and production engineering in 
the aircraft industry. 


From experiences we have had to date, 
several observations are possible: 


1. Although obviously clumsy at the 
outset, the Cadettes have mas- 
tered with a great deal of pro- 
ficiency the handling of tools and 
the operation of machines. 

2. As we expected, this course has 
greatly assisted the Cadettes in 
understanding the whys and 
wherefores of the subject mate- 
rial taught in other courses. 


Supervised Study and Methods 


One of the greatest innovations in 
the entire Cadette program was the 
inclusion of the course called “Super- 
vised Study.” It was originally in- 
tended to be an organized class in ana- 
lytical thinking. It has evolved, how- 
ever, as a period of time set aside dur- 
ing which instructors are available for 
group or individual assistance. Dur- 
ing this period Cadettes may prepare 
any outside assignments they desire. 
They are encouraged, however, to con- 
sult the instructor present for guid- 
ance in study methods and for assist- 
ance in clarifying fundamental princi- 
ples which might be hazy and con- 
fused. As pointed out previously, our 
goal in the Cadette program is to teach 
as much as possible to each individual 
and to the highest degree of which she 
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is capable. Through the Supervised 
Study and Methods classes the instruc- 
tors have this opportunity. 


IV. ADMINISTRATIVE ORGANIZATION 


Conducting a training program for . 
700 women in seven widely separated 
universities for subsequent placement 
in five plants of Curtiss-Wright pre- 
sented a formidable problem of organi- 
zation and administration. The fol- 
lowing steps were taken: 


1. The initial ground work was ac- 

complished by a centralized bu- 
reau operating in behalf of the 
various plants of Curtiss-Wright. 
Each plant, however, contracted 
directly with one or two schools 
as the case might be, placed the 
Cadettes on its own payroll, and 
subsequently took over the direct 
administration of its own part of 
the program. 
The centralized office will con- 
tinue to act as a coordinating 
unit to insure maximum uni- 
formity in all activities and pro- 
cedures. 

2. A female personnel supervisor 
was assigned to each one of the 
seven universities. It should be 
pointed out that although the Ca- 
dettes are regarded by the com- 
pany as employees, they are iso- 
lated many miles from their plant 
and are intermingled with regu- 
lar students. This means that 
our personnel supervisor must be 
the link between the school and 
the company, the resident “boss” 
and counselor of the Cadettes in 
their personal problems—all these 
at the same time. There is no 
question that the efforts of these 
women supervisors have, to a 
large measure, been responsible 
for the success of the program to 
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date and for the high level of 
morale maintained among the Ca- 
dettes. The spirit prevailing 
among all 700 girls of fervent en- 
thusiasm and _ conscientiousness 
has no doubt been influenced con- 
siderably by the activities of the 
resident personnel supervisors. 


The Cadette Engineering Society 


Shortly after the Cadette program 
started, interest was developed among 


TRAINING OF WOMEN IN ENGINEERING 


the Cadettes to organize an engineer- 
ing society, through which it would be 
possible for the Cadettes to obtain 
pertinent information and data con- 
cerning the engineering profession as 
a whole and knowledge of Curtiss- 
Wright in particular. Consequently, 
a society now known as the Cadette 
Engineering Society was organized 
simultaneously at all units. This 
group is, of course, a temporary ex- 
pediency and has been organized to 


CURRICULUM FOR CURTISS-WRIGHT ENGINEERING CADETTE PROGRAM 
AIRPLANE DIVISION SECTION 


To be given at: Cornell University University of Minnesota 


Purdue University 


Iowa State College Pennsylvania State College University of Texas 















































Entire course of 44 weeks to be given from February. 15, 1943 to December 15, 1943. Division 
made into two sections (A and B) of 22 weeks each. 
A-22 weeks Hours B-22 weeks Hours ° 
(1) ENGINEERING MATHEMATICS 6 (1) ENGINEERING MATHEMATICS 3 
(2) JoB TERMINOLOGY AND SPECI- 3 (2) THEORY OF FLIGHT 3 
FICATIONS 
(3) AIRCRAFT DRAWING AND DE- 12 
(3) ELEMENTS OF AIRCRAFT DRAW- 9 SIGN 
ING AND STANDARDS 
(4) STRENGTH OF AIRCRAFT 
(4) ELEMENTARY ENGINEERING ME- 6 (a) MATERIALS STRUCTURAL |(6) 
CHANICS 11 weeks ANALYSIS 9 
(b) MATERIALS 11 weeks /|(3) 
(5) PROPERTIES AND PROCESSING OF 6 TESTING 
AIRCRAFT MATERIALS 
(5) ArRCRAFT PRODUCTION METH- 3 
(6) SUPERVISED StuDy AND METH- 8 ODS AND OPERATIONS 
ops 
(6) SUPERVISED STUDY AND METH- 8 
(7) PuysicaAL EDUCATION 2 ODS 
TOTAL 40 (7) PHysicaAL EDUCATION 2 
TOTAL 40 

















Course (A-1)—132 hours 
Course (A-2)— 66 hours 
Course (A-3)—198 hours 
Course (A-4)—132 hours 
Course (A-5)—132 hours 
Course (A-6)—176 hours 
Course (A-7)— 44 hours 


Total Hours—1760 


Course (B-1) — 66 hours 
Course (B-2) — 66 hours 
Course (B-3) —264 hours 
Course (B-4a)—132 hours 
Course (B-4b)— 66 hours 
Course (B-5) — 66 hours 
Course (B-6) —176 hours 
Course (B-7) — 44 hours 
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meet current needs. Most of the Ca- 
dettes have subsequently become asso- 
cated with student branches of various 
national engineering societies and these 
connections will probably be continued 
when they enter the plant. 


CoNCLUSION 


I have dwelt considerably upon a 
discussion of the Curtiss-Wright En- 
gineering program only because it rep- 
resents a radical departure from previ- 
ous training methods and because it 
embraces many fundamentals inherent 
to present and future educational prob- 
lems. 

Above all else this endeavor to ac- 
omplish closer collaboration between 
industry and education is a promising 
prognosis of post-war improvement of 
educational tie-up with their customers 
—the industries. 

Then again, the final results should 
fairly accurately predict the future 
place of women in the engineering pro- 
fession. 

Many other companies have already 
followed Curtiss-Wright in instigating 
or planning programs of a similar na- 
ture to the Cadette plan. 

Iam sure that I can speak in behalf 
of other companies as well as Curtiss- 
Wright in stating that regardless of all 
dforts being made to supply substitute 
egineers, industry will continue to 
lave urgent need of four-year graduate 
engineers for the duration of the war. 
There is no substitute for the graduate 
engineer who has in addition to his de- 
gree at least some experience in indus- 
ty and particularly in the company 
employing him. To preserve indus- 
y's ability to contribute to the war 
fort, provisions must be made to 
afeguard such valuable manpower. 


A-I 


Engineering Mathematics—6 hours 


per week for 22 weeks 


1. Logarithms—12 hours 


Definition of logarithms ; common 
logarithms for multiplication, di- 
vision, powers, and roots. Natu- 
ral logarithms and conversions. 


. Slide Rule—12 hours 


subtraction with 
simple scales; relationship to 
logarithms; multiplication, divi- 
sion, powers, and roots to slide 
rule; rules for decimal points. 


Addition and 


. Trigonometry—60 hours 


(a) 42 hours—Definitions, func- 
tions, solution of right tri- 
angles. 

(b) 18 hours—Solution of gen- 
eral triangles, and problems. 
Functions of double angles. 


. Areas and Volumes 


(Codrdinate with manual and hand- 
book) 


Areas of plane figures; volumes 
and areas of surfaces of prisms, 
cones pyramids, frustums; vol- 
umes of revolution (include Simp- 
son’s rule and Pappus’s rule). 
Centroids of simple areas and vol- 
umes. Use of planimeter. 


. Review of Algebra—30 hours 


Through quadratic equations. 


B-I 


3 hours per week for 22 weeks 


. Analytical Geometry—33 hours (to 


be taken by all sections) 
Rectangular coordinate systems ; 
properties of conic sections; brief 
treatment of polar coordinates. 
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2. Applied Differential and Integral 
Calculus 
(This course is to be covered only 
by those advanced sections - ca- 
pable of doing so.) Emphasis 
should be made on application of 
aircraft problems. 


3. Aircraft Problems—33 hours (to 
be taken by all sections simultane- 
ously). (Construction of graphs 
and charts.) 

Graph paper, rectangular and 
polar coordinates; logarithmic 
papers; construction of charts; 
graphic solution of equations; and 
curve plotting. 


Plotting of normals and tangents 
to irregular curves. 


Construction of graphs as com- 
puting aid. 

This subject will be treated sub- 
stantially as outlined. The out- 
line below is not intended to be a 
hard and fast requirement. It is 
merely intended as a suggested 
development of this topic. 


Kinds of Graph Paper 


Rectangular Codrdinates 
Graphs of Simple Functions 


Non-linear Functions 
Graphs of Functions 


Polar Coordinates 
Graphs of Functions 


Logarithmic Paper 
Graphs of Logarithmic Equa- 
tions 


Semi-Logarithmic Paper 
Graphs of Logarthmic Equa- 
tions 


Construction of Charts 
Factors Governing the Selec- 
tion of Charts 


Ratio Charts 
Graphic Comparisons 
Cumulative Charts 


Graphical Solution of Equations 


Curve Plotting, Empirical 
Equations 


Curve Plotting, Straight Line 
Law, Method of Averages 


Curve Plotting 
Method of Least Squares 


Curve Plotting 

Fitting a Curve of the Power 
Series 

A Curve of the Second Degree 


Use of Logarithms in Curve 
Plotting 


Other Curve Types 
Exponential Curves 
Hyperbolic Curves 


Special Parabolic Law 
Method of Averages Applied to 
General Parabolic Law 


Plotting of Normals and Tan- 
gents to Irregular Curves 


A-II 


Job Terminology and Specifica- 
tions—6 hours per week for 


22 weeks 


1. The Airplane—9 weeks (27 hours) 
Brief outline of the airplane— 
. The ABC of flight—suggested 


use of film. 


. Types of military and com- 


mercial aircraft. 


. Airplane components and their 


functions. 


1. Airplane 
2. Propeller 


3. Engine 
4. Accessories 


Suggested Books 


CAA Bulletin—The Airplane and 
Its Parts (Pre-Flight) 
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Lockheed’s Aircraft Design 
Sketchbook 

Otis & Page—Pre-Flight <Aero- 
nautics (prepared by Bureau of 
Education, published by Mac- 
millan for highschool use) 

Shield’s Theory of Flight and the 
Aircraft Engine 


2, Aeronautical Industrial Organiza- 
tion—2 weeks 


3. Function and Operation of Curtiss- 
Wright’s Engineering Department 
—1l1 weeks 


This course should be developed 
to show the application of mate- 
rial given under the other four. 
It should be a drill class of ques- 
tions and answers using as a ref- 
erence the Engineering Manual 
and Procedure. In addition, the 
material given in the Engineering 
Manual should be developed from 
a processing and usage point of 
view. (It is recommended that 
the instructor giving this course 
visit the Curtiss-Wright plant.) 


B-II 


Aerodynamics and Theory of 
Flight—3 hours per week 
for 22 weeks 


|, Fundamental Aerodynamics of the 
Airplane 


a. Standard air 

b. Elementary formulas and 
equations 

c. Parasite resistance 

d. Interference resistance 


2. Air Foils 


a. Lift and drag characteristics 

b. Characteristic curves 

c. Pressure distribution and cen- 
ter of pressure 
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d. Criteria for the selection of air- 
foils 

. Tapering wings 
Aspect ratio and its effect 

. Reynolds number 

. Compressibility effects 


SQ SFO 


3. Maneuvers 
a. Rectilinear flight 


1. Climb 
2. Glide 
3. Dive 


b. Curvilinear flight 


1. Banking 
2. Turning 
3. Stalling 
4. Spinning 
5. Special maneuvers 


4. Elements of Stability and Control 
a. Static stability 
b. Dynamic stability 
c. Longitudinal stability 
d. Lateral stability 
e. Directional stability and con- 
trol 


5. Design Consideration 


Performance, specification, and 


charts 
6. Load Factors 
Development and use (2 weeks 
minimum) 
7. Wind Tunnel 
A. Demonstration 


A-ITI 


Elements of Aircraft Drawing and 
Standards—9 hours per week 
for 22 weeks 


Based on Curtiss-Wright drafting 
manual and standards book, elements 
of drawing to include use of instru- 
ments; upper case lettering through- 
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out the course (slant and vertical) ; 
line essentials, sketching ; orthographic 
projections; tracing; auxiliary views 
and sections; dimensioning, limits and 
tolerances; fits; developments, inter- 
sections and projections; isometric 
drawings. 

Drawing problems to be based on 
typical blue prints and parts fur- 
nished by Curtiss-Wright with work 
done chiefly on vellum, tracing paper 
and some cloth (furnished by Curtiss- 
Wright). Periodical blue print checks 
are to be made. All drawings should 
be dimensioned on the decimal system 
even though the samples furnished 
will probably all be dimensioned on the 
fraction system. 


B-III 


Aircraft Drawing and Design—12 
hours per week for 22 weeks 


1. Detailed drawings of actual air- 
plane parts 


a. Detailing of wood parts (Pur- 
due University only) 

b. Detailing of sheet metal parts 

c. Detailing of machined parts 
and forgings 

d. Detailing of welded parts 

e. Detailing of castings 


2. Assembly drawings 
3. Layout and development 


Drawing problems to be based on 
typical blue prints and parts furnished 
by Curtiss-Wright with work done 
chiefly on vellum, tracing paper and 
some cloth (furnished by Curtiss- 
Wright). Periodical blue print checks 
are to be made. All drawings should 
be dimensioned on the decimal system 
even though the samples furnished ‘will 
probably all be dimensioned on the 
fraction system. 


Note: A total of forty to fifty class 
hours should be spent on intersections 
and projections as applied to aircraft 
layout problems. This can be included 
either in the second eleven weeks of 
A-III or in the first eleven weeks of 
B-ITI. 


A-IV 


‘Elementary Engineering Me- 
chanics—6 hours per week 
for 22 weeks 


1. Introduction—10 weeks 


Fundamental concepts dealing quali- 
tatively with the following: 


Force; weight; mass; density; 
specific gravity; lever; pulley; 
gears; screw; hydraulic and pneu- 
matic pressure systems; tension; 
compression ; flexure ; functions of 
columns; beams, tension mem- 
bers; brittleness; ductility; hard- 
ness; friction; viscosity. 


2. Statics and Dynamics—12 weeks 


The following items should be 
covered on the basis of qualitative 
determinations and that liberal 
use be made of problems based on 
aircraft design: 


a. Statistics—7 weeks 


Force, vectorial represertta- 
tion, couples, combination 
and resolution of forces, con- 
current and non-concurrent 
force systems, reactions, 
space systems, truss analysis, 
buoyancy, metacentric height. 


b. Dynamics—5 weeks 


Laws of motion, linear and 
angular velocities, accelera- 
tion, energy, work, inertia, 
momentum, impact, motion 
on inclined plane, friction. 
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B-IV 


|. Strength of Materials—6 hours per 
week for 11 weeks 


a. Stress, strain, elasticity, pro- 
portional limit and yield point, 
tension, compression, shear. 
Joints—riveted and welded un- 
der direct and eccentric loads. 
Simple pressure vessels. 

c. Beams—load diagrams, reac- 
tions, moment and shear dia- 
grams, moment of inertia, 
stress and tension, compres- 
sion, shear (longitudinal and 
transverse), deflection using 
handbook methods, fixed and 
continuous beams. 

d. Beam Deflection—fixed and 
continuous beams. (This topic 
to be taken up only if sufficient 
time can be found to approach 
the subject from the stand- 
point of fundamental concept.) 

e. Aircraft Loads—3 to 4 periods 
(As specified in government 
publications on airworthiness) 


S 


b. 


2. Aircraft Structural Analysis—6 
hours per week for 11 weeks 


The following topics should be 
covered in the eleven weeks de- 
voted to aircraft structural analysis. 


a. Columns: 


1. Euler column formula 

2. End restraint 

3. Other column formulae 

4. Design of tubes in com- 
pression 


b. Torsions: 
1. Solid sections 
2. Thin circular sections 
3. Membrane analogy 
4, Allowable stresses for thin 
tubes 
. Design of round tubing 


wn 
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6. Torsion of non-circular 
thin cylinders 

7. Torsion of open sections 

8. Comparison of open and 
closed sections in torsion 


c. Combined Stress at a Point 


1. Biaxial stress 
2. Shear and normal stress 


d. Buckling of Sheet 


1. Single panels in compres- 
sion 
2. Single panels in shear 


e. General Design Consideration 


1. Stress concentration 
2. Fatigue 

3. Weight reduction 

4. Use of standard parts 


3. Materials Testing —3 hours 
week for 22 weeks 
A suggested breakdown of this 
course, based on the original out- 
line, is as follows: 


per 


a. Tension testing 

b. Compression testing 

. Shear testing 

. Bending 

. Buckling 
Torsion of test specimens 

. Buckling of columns 

. Thin web beams 
Loading and vibration of 
major assemblies 

j. Torsion of major assemblies 


sTQseon Qs 


=. 


It is recommended that this out- 
line should be covered completely 
insofar as Items a. through f. are 
concerned. If facilities are not 
available for handling the remain- 
ing items, it is suggested that this 
time be devoted to additional 
work in the wind tunnel labora- 
tory, or to the preparation of tech- 
nical reports. 
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A-V 


Properties and Processing of Air- 
craft Materials—6 hours per 


week for 22 weeks 


1. Shop—4 hours per week for 22 
weeks 


(To be given simultaneously with 
lectures (a) and (b)) 


Aim: To FAMILIARIZE THE STU- 


a. 


b. 


DENT WITH SHOP PROCE- 
DURES AND SHOP TOOLS AND 
THEIR OPERATIONS AS USED 
IN AIRCRAFT ENGINEERING 


Bench work 


Use of hammer on_ sheet 
metal aluminum alloy, file, 
layout, and drilling of alumi- 
num alloy, use of hand taps 
and dies, sheet metal layout 
on aluminum alloy, cutting 
and forming of aluminum al- 
loy, riveting (flush, blind, 
and machine). 


Lathe work 


Straight turning, screw 
thread cutting, chuck work, 
boring, internal threading. 


. Milling machine work 


Plane milling, index milling, 
production milling. 


. Shaper and planer 


Surfacing and squaring. 


. Routing machine 


. Turret lathes and screw ma- 


chines 
Set-up and operation; pro- 
duction. 


. Press operations on aluminum 


alloys 
Mechanical and hydraulic; 
use of punches and dies; 


kirksite dies, 
temporary dies and wood 
dies. 

h. Demonstration of miscellane- 
ous machines 
Boring mills, grinders, hob- 
bing machines, do-all ma- 
chines. 


i, Precision measurements 


Use of instruments; use of 
gauges, indicators, and gauge 
plots. 


2. Lecture—1 hour per week for 22 
weeks 
(a) (To be given simultaneously 


with shop and with lecture 
(b)) 

a. Manufacture of aluminum and 
aluminum alloys 


b. Rolling, forming, and shaping 
of aluminum alloys. 
(rolling, forging and extrud- 
ing ) 

c. Aluminum alloys 
Physical properties and 
specifications; demonstration 
of materials testing in the 
testing laboratory. 


d. Heat treating of aluminum al- 
loys 

Annealing, hardening, anod- 
izing. In this connection, 
there will be demonstrations 
of heat treating, heat treat- 
ing equipment, and hardness 
testing machines. 


e. Aluminum castings 
Physical properties and speci- 
fications. 

f. Manufacture of iron and steel 
Physical properties and speci- 
fications. 
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g. Tool steels and other cutting 


materials 
Physical properties and speci- 
fications; carbon steel, hi- 


speed steel, stellite and ce- 
mented carbides. 

. Welding of aircraft materials 
Techniques and equipment ; 
demonstration of both in the 
laboratory. 


= 


Plastics 
Physical properties and speci- 
fications. (Stress application 
of plastics—not chemical 
makeup. ) 


j. Die casting 
Production methods, physical 
properties and specifications ; 
zinc base, aluminum base, 
and magnesium base metals. 
k. Magnesium alloys 
Physical properties and speci- 
fications 


3, Lecture—1 hour per week for 22 
weeks 


(b) (To be given simultaneously 


with shop and with lecture 
(a)) 

a. Shop terminology and machine 
operations 


b. Bench and hand work 
Lectures dealing with specific 
machine tools beyond that 
type of work that can be ac- 
complished in the shop, in- 
cluding filing, layout, and 
riveting of aluminum. 
(Emphasizing the use of air- 
craft materials.) 


c. Lathe, turret lathe, and screw 
machines 


d. Milling machine 
e. Drilling machine 


f. Grinding machine 

g. Broaching 

h. Surface finishing 
Honing, lapping, buffing, and 
polishing. 

t. Press working of metals 
(With particular reference to 
aircraft machines.) 

j. Measurement and measuring 

devices 


. Use of Mass Production Tools in 


Design Engineering 
The following is an enumeration of 
some of the suggested topics that 
should be treated in this course with 
the emphasis on each to depend 
upon the past coverage of such 
items given in the shop course 
(A. 5) of the first semester. 

a. Jigs 

b. Production Machines 

c. Fixtures 

d. Hand Processes 

e. Special Production Tools 

f. Routing Machines 

g. Cutting Machines 
h. Forming Machines—Use of 

Rubber 

i. Punching Machines 


. Airplane Parts and Assemblies 


a. Spars 

b. Control Surfaces and Mecha- 
nisms 

c. Loading and Vibration 

d. Torsion 


. Production Engineering in the Air- 


craft Industry 
A. Production Methods, 
ment and Operation 
1. Assembly Methods 
a. Line Production 


b. Sub-assemblies 
c. Major Assemblies 


Equip- 
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2. Assembly of Electrical Har- 
nesses 


3. Quality Control and Inspection 


4. Tube Bending—Use of Mock- 
up 
5. Production Welding 
a. Acetylene and Electric 
Welding in Jigs and Fix- 
tures 
b. Spot Welding 


6. Heat Treatment, Anodizing 
and Plating 


7. Construction of Experimental 
Airplanes 
a. Wooden Model 
b. Mock-up 


8. Die Casting of Metals and 
Plastics 


9. Modification Center and its 
Functions 


B. Production Planning 
C. Routing Procedure 
D. Shop Liaison 


The Course should be closely corre- 
lated with Aircraft Detail Design so 
as to bring out the importance of a 
good working knowledge of produc- 
tion methods on the part of the de- 
signer, so that he may avoid laying 
out a part or assembly which cannot 
be built in the shop, or which may in- 
volve considerable difficulty in its 
fabrication. 


A-VI and B-VI 


Supervised Study and Methods— 
8 hours per week for 44 weeks 


Instruction in study methods to be 
given by mathematics and mechanics 
instructors. Presentation of engineer- 
ing problems, emphasizing method of 
approach used in the solution of each 
type of problem. Periods to be left 
open as to the subject matter to be 
covered, but work should be directed 
definitely toward analytical thinking, 
Students’ efforts to be directed toward 
obtaining solutions to problems by 
themselves, not from instructors. As- 
sistance should be given by instructor 
in visualizing problems. 

Additional course material should 
not be given in the supervised study 
and methods. Advanced students 
should not be used as tutors. 


A-VII and B-VII 


Physical Education—2 hours per 
week for 44 weeks 


The committee recommends that the 
work in Physical Education should be 
given primarily from the standpoint of 
relaxation and recreation. Some cor- 
rective calisthenics might be included 
with benefit, but this should not be 
compulsory, nor should it take up a 
great deal of time. A correlation of 
physical training with health service 
activities and dormitory supervision 
might well be included with regard to 
such topics as adequate sleep, dietary 
advice and general health. 
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New Members 


Macc1, Acustin, Dean, De La Facultad de 
Ingenieria, Universidad de la Republica, 
Montevideo, Uruguay, S. A. J. S. Thomp- 
son, E. J. Fisher. 

Suckow DA Fonseca, CEtso, Director, Es- 
cola Tecnica Nacional, Rio de Janeiro, 
Brazil, S. A. J. S. Thompson, FE. J. 
Fisher. 

AzerEDO Do AMARAL, Icnacio M., Director, 
Escola Nacional de Engenharia, Univer- 
sidade do Brazil, Rua Voluntarios da 
Patria, 31 Rio de Janeiro, Brazil, S. A. 
J. S. Thompson, E. J. Fisher. 

TRIANA, JorcE, Decano, Facultad de Mate- 
maticas E Ingenieria, Universidad Na- 
cional de Columbia, Bogota, Colombia, 
S.A. J. S. Thompson, E. J. Fisher. 

BorERo Lonpono, Juttio, Director de la 
Escuela Industrial, Bogota, Colombia, S. 
A. J. S. Thompson, E. J. Fisher. 

Pecapo, HeENrIQUE, Director, Escola de En- 
genharia, Instituto MacKenzie, Sao Paulo, 
meaztl, S. A. J. S. Thompson, FE. j. 
Fisher. 

vs Rocua, MeENpEs, Director, Da Escola 
Politecnica, Universidade de Sao Paulo, 
Sao Paulo, Brazil, S. A. J. S. Thompson, 
E. J. Fisher. 

Yeartua, Luis M., Decano, Facultad de 
Ciencias Exactas, Fisicas Y Naturales, 
Universidad de Buenos Aires, Buenos 
Aires, Argentine, S. A. J. S. Thompson, 
E. J. Fisher. 

La Roza, Enrique, Director de la Escuela 
de Ingenierios, Lima, Peru, S. A. J. S. 
Thompson, E. J. Fisher. 

LiicHton, Tomas, Facultad de Ciencias 
Fisicas Y Matematicas, Universidad de 
Chile, Santiago, Chile, S. A. J. S. Thomp- 
son, E. J. Fisher. 

Lira Orreco, Pepro, Director, Facultad de 
Ciencias, Fisicas Y Matematicas, Univer- 
sidad Catolica de Chile, Santiago, Chile, 
S. A. J. S. Thompson. 

Venecas Ruiz, VALENTIN, Director, Escuela 
Superior de Ingenieria Mecanica, Univer- 
sidad Nacional Autonoma de Mexico, Mex- 
ico, D. F., Mexico. J. S. Thompson, E. J. 
Fisher. 


VALLARTA, MANUEL S., Director, Instituto 
de Fisica, National University of Mexico, 
Puente de Alva rada 71, Mexico, D. F.., 
Mexico. J. S. Thompson, E. J. Fisher. 

MARTINEZ ToRNEL, Pepro, Decano, Facultad 
de Ingenieria Y Ciencias Quimicas, Uni- 
versidad Nacional Autonoma de Mexico, 
Mexico, D. F., Mexico. J. S. Thompson, 
E. J. Fisher. 

MENpDEz PeErReErRA, Octavio, Rector de la 
Universidad Nacional de Panama, Ancon, 
Panama, C. Z. J. S. Thompson, E. J. 
Fisher. 

Birp, James P., Instructor in Engineering, 
Kansas City Junior and Teachers College, 
Kansas City, Mo. G. W. Bradshaw, R. 
S. Tait. 

Boor, ArcHIBALD A. K., Training Dept., 
Pratt and Whitney Aircraft, Storrs, Conn. 
Louis Mitchell, L. B. Howe. 

BRENNEMAN, JESSE L., Professor of Elec- 
trical Engineering, Kansas State College, 
Manhattan, Kansas. Re-admission. 

BroTHER ALoysius JosepH, Instructor in 
Civil Engineering, Manhattan College, New 
York 63, N. Y. Bro. A. Leo, Bro. A. 
Denis. 

Bruun, Evcmer F., Professor of Aeronauti- 
cal Engineering, Purdue University, Laf- 
ayette, Ind. K. D. Wood, H. Rubenkoenig. 

CAMPBELL, Donatp P., Instructor in Elec- 
trical Engineering, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. C. 
E. Tucker, C. E. Lansil. 

Carr, Franx J., Instructor, Coppersmithing, 
Puget Sound Navy Yard, Bremerton, 
Wash. H. T. Heald, J. S. Thompson. 

CARRIZOSA VALENZUELA, JuLto, Jefe, Sec- 
cion de Matematicas, Universidad Na- 
cional de Colombia, Bogota, Colombia, 
S. A. J. S. Thompson, E. J. Fisher. 

Cerna, Herman E., Director,- Center of 
Electrical Engineering, Politechnical In- 
stitute of the Catholic University of Chile, 
745 East University, Ann Arbor, Mich. 
A. H. White, C. Uptegrove. 

Coopey, Martin P., Instructor in Civil En- 
gineering, Oregon State College, Corvallis, 
Ore. C. A. Mockmore, A. L. Albert. 
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Dorn, WEs LEY N., Instructor in Mathemat- 
ics, University of Baltimore, Baltimore, 
Md. J. S. May, G. F. Smith. 

Dow, Frepertc A., Supervisor, Engineering 
Training, Douglas Aircraft Co., Inc., 6108 
Olive Ave., Long Beach 5, Calif. F. W. 
Herman, F. L. Bishop. 

Freserc, C. R., Assistant Professor of Me- 
chanical Engineering, Purdue University, 
Lafayette, Ind. FE. N. Kemler, H. L. 
Solberg. 

Garp, CHARLES M., Assistant Professor of 
Sanitary Engineering, New York Univer- 
sity, New York 53, N. Y. H. E. Wess- 
man, D. S. Trowbridge. 

GONZALEz, OrLAnpdo Q., Assistant Profes- 
sor of Civil Engineering, Universidad 
Catolica de Chile, Santiago, Chile, S. A. 
A. H. White, C. Upthegrove. 

GreEYSON, JosePH C., Instructor in Mechani- 
cal Engineering, Villanova College, Villa- 
nova, Pa. J. S. Morehouse, H. S. Bueche. 

Heytuum, ANTONIN, Visiting Lecturer in 
Industrial Design, California Institute of 
Technology, Pasadena, Calif. F. Thomas, 
R. L. Daugherty. 

Hrnpie, Norman F., Assistant Secretary, 
American Foundrymen’s Association, 222 
W. Adams St., Chicago, Ill. P. E. Kyle, 
‘A. L. Townsend. 

HoncEs, Joun C., Professor of English, 
University of Tennessee, Knoxville, Tenn. 
C. S. Camp, J. G. Tarboux. 

Horr, Nicuoras J., Assistant Professor of 
Aeronautical Engineering, Polytechnic In- 
stitute of Brooklyn, Brooklyn, N. Y. 
Erich Hausman, E. J. Squire. 

Howprepce, Ernest C., Instructor in Me- 
chanical Engineering, University of Ten- 
nessee, Knoxville, Tenn. F. H. Thomas, 
R. W. Morton. 

HumMEL, Rotanp L., Instructor in Civil 
Engineering, University of Connecticut, 
Storrs, Conn. J. H. Lampe, K. P. Hanson. 

JAMEYSON, Bruce, Professor of Civil Engi- 
neering, University of California, Berke- 
ley, Calif. Charles Derleth, C. A. Wisko- 
cil, 

Jorce, CHARLES B., Apprentice Supervisor, 
Torpedo Dept., Naval Torpedo Station, 
Keyport, Wash. H. T. Heald, J. S. 
Thompson. 

Kenyon, VAN Leste, Assistant Professor 
of Mechanical Engineering, University of 
Vermont, Burlington, Vt. R. G. Chap- 
man, G. F. Eckhard. 


Kinc, Haron J., Instructor in Engineering, 
University of Rochester, Rochester, N. Y, 
H. J. Conley, H. S. Gardner. 

Kirkpatrick, E. L., Associate in Physics, 

. George Washington University, Washing- 
ton 20, D. C. H. T. Heald, J. S. Thomp- 
son. 

LAWRENCE, E. GeorceE, President, Lawrence 
Institute of Technology, Detroit 3, Mich, 
G. P. Brewington, F. L. Bishop. 

McEnany, MrxkeE V., Instructor in Elec- 
trical Engineering, The Rice Institute, 
Houston 1, Texas. C. R. Wischmeyer, 
L. B. Ryon. 

Meer, Otro, Assistant Professor of Elec- 
trical Engineering, Duke University, Dur- 
ham, N.C. W. J. Seeley, W. H. Hall. 

Mitts, Guy G., Lt. Col., Assistant Physi- 
cist, Military Dept., The Pennsylvania 
State College, State College, Pa. F. T. 
Mavis, H. P. Hammond. 

Mitts, Peter J., Associate Professor of 
Physics, Illinois Institute of Technology, 
Chicago, Ill. L. E. Grinter, J. C. Peebles. 

Montz, JoHn M., Associate Professor of 
Civil Engineering, The Ohio State Uni- 
versity, Columbus, Ohio. J. C. Prior, 
C. T. Morris. 

Munoz, Aucusto A., Civil Engineer, Catho- 
lic University of Chile, 745 E. University, 
Ann Arbor, Mich. A. H. White, C. 
Upthegrove. 

O’Fret, Cuartes G., Chief, Airways Engi- 
neering Branch, Civil Aeronautics Admin- 
istration, 1108 Fifth Ave., Fort Worth, 
Texas. H. T. Heald, J. S. Thompson. 

Qszorn, Rosert E., Instructor in Electrical 
Engineering, Cornell University, Buffalo, 
N. Y. Fred Ocvirk, R. Y. Thatcher. 

ParKER, THEODORE B., Professor of Civil 
Engineering, Massachusetts Institute of 
Technology, Cambridge, Mass. R. & 
Williams, T. R. Camp. 

PeRRONE, Saviour A., Instructor in Cus 
tomer Engineering, International Business 
Machine Corp., Endicott, N. Y. Louis 
Mitchell, L. A. Emerson. 

Pranck, Ivan A., Professor of Mechanical 
Engineering, Indiana Technical College, 
Ft. Wayne, Ind. H. T. Heald, J. S. 
Thompson. : 

RiEBETH, THEODORE J., Assistant Profes 
sor of Mechanical Engineering, Marquette 
University, Milwaukee, Wis. F. A. Kar 
tak, S. Scrimshaw. 

Ruut, Rosert C., Head, Dept. of Civil Er 
gineering, Indiana Technical College, Ft 
Wayne, Ind. Wm. Knapp, Geo. Lommel 
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NEW MEMBERS 


Seat, Pure M., Instructor in Electrical 
Engineering, Purdue University, Lafayette, 
Ind. L. E. Beck, G. V. Mueller. 

SevERANCE, Donatp P., Assistant Registrar, 


Massachusetts Institute of Technology, 
Cambridge, Mass. J. C. MacKinnon, C. 
E. Tucker. 


TurNER, ARTHUR W., Educational Adviser, 
International Harvester Co., Chicago, III. 
L. J. Fletcher, E. G. McKibben. 

Van Gorpon, J. H., Chairman, Division of 
Engineering Education, Business Machines 
Corp., Endicott, N. Y. Louis Mitchell, 
L. B. Howe. 

Witk1nson, MEaArRLE W., Professor of Den- 
tal Materials and Metallurgy, University 
of Southern California, Santa Monica, 
Calif. H. T. Heald, J. S. Thompson. 

Winstow, Ratpu E., Head, Dept. of Archi- 
tecture, Rensselaer Polytechnic Institute, 
Troy, N. Y. W. O. Hotchkiss, L. W. 
Clark. 

WiapAvER, IrwIN, Instructor in Engineering 
Drawing, Franklin and Marshall College, 
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Lancaster, Pa. T. A. Distler, W. G. 
Smith. 

YavitcH, Jacos, Assistant Professor of Me- 
chanical Engineering, Villanova College, 
Villanova, Pa. W. M. Gorman, J. S. 
Morehouse. 

ZEDER, JAMES .C., Chief Engineer, Chrysler 
Corp., Detroit 31, Mich. A. H. White, 
A. H. Lovett. 

Zwe1c, Fe.rx, Assistant Professor of Elec- 
trical Engineering, Yale University, New 
Haven, Conn. S. W. Dudley, H. M. 


Turner. 


Associate institutional members: 


CHRYSLER INSTITUTE OF ENGINEERING, De- 
troit, Mich., John J. Caton, Director. 

MILWAUKEE SCHOOL OF ENGINEERING, Mil- 
waukee, Wis., Karl O. Werwath, Regis- 
trar. 

Unrversity oF SoutH CaroLina, Columbia, 
S. C., R. L. Sumwalt, Dean. 


104 Individuals + 3 Institutional = 107 new 
members 
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College ‘Notes 


John R. Bangs, formerly head of the 
department of administrative engineer- 
ing at Cornell University, has as- 
sumed his new duties as general 
manager of industrial and personnel 
relations of the Edward G. Budd Man- 
ufacturing Company. 


Bulletin 27, Iowa Studies in Engi- 
neering, is now available from the 
Department of Publications, Univer- 
sity of Iowa, Iowa City, lowa, at 
$1.65 per copy. This 350-page volume 
consists of the following papers deliv- 
ered at the 1942 Conference: 


IMPORTANCE OF FLUID MECHANICS 
Bakhmeteff (Columbia) and von Kar- 

man (Cal. Tech.) 

MeETHOpsS OF RESEARCH 

Tiffany (U. S. Waterways Exp. Sta.), 

Baier (Michigan), Kuethe (Michi- 

gan), Lane (Iowa) 

FLuip RESISTANCE 


Munk (Catholic U.}, Rouse (Iowa), 
Babbitt & Caldwell (Illinois), Mus- 
kat (Gulf Res. & Dev.) 


CAVITATION 


Mousson (Rustless Iron & Steel), 
Wislicenus (Worthington), Thomas 
& Hopkins (Carnegie Tech. & U. §. 
Engineers ) 


Wave Morion 


Mason (Beach Erosion Board), Posey 
(Iowa), Wexler (U. S. Weather 
Bureau), Ippen (Lehigh) 


FLuip TURBULENCE 
Kalinske (Iowa), Thornthwaite (S. C. 
S.), Knapp (Cal. Tech.) 


SEDIMENT ‘TRANSPORTATION 


Camp (M. I. T.), Krumbein (Chi 
cago), Einstein (S. C. S.), Lands 
berg (Chicago) 


Rudolph G. Minarik, of the Kim 
berly-Clark Corporation, Appleton, 
Wis., has been appointed professor of 
mechanical engineering at Syracuse 
University. 
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52nd Annal Meeting 


The 52nd annual meeting of the 
Society for the Promotion of Engi- 
neering Education will be held in Cin- 
cinnati, Thursday, June 22 to Sunday 
25, 1944, inclusive. 


At a meeting of the Southeastern 
Section of S.P.E.E. at Knoxville, 
Tenn., April 30th and May Ist, the 
following officers were elected for the 
coming year: 


Chairman: F. L. Wilkinson, Univer- 
sity of Louisville. 

Vice-Chairman: L. L. Patterson, Mis- 
sissippi State College. 

Secretary: H. G. Haynes, The Citadel. 


Nevin E. Funk, Vice-President in 
Charge of Engineering, Philadelphia 
Electric Company, Philadelphia, Pa., 
was elected president of the American 
Institute of Electrical Engineers for 
the year beginning August 1, 1943, as 
announced at the annual meeting of 
the Institute held in Cleveland, Ohio, 
during the national technical meeting 
of the Institute. The other officers 
elected were: Vice-Presidents W. E. 
Wickenden, Cleveland, Ohio; C. W. 
Ricker, New Orleans, La.; L. A. Bing- 
ham, Lincoln, Nebr.; J. M. Gaylord, 





Items of Interest 





Los Angeles, Calif.; W. J. Gilson, 
Toronto, Canada.—Directors C. M. 
Laffoon, East Pittsburgh, Pa. (re- 
elected) ; C. W. Mier, Dallas, Tex.; 
S. H. Mortensen, Milwaukee, Wis.— 
National Treasurer W. I. Slichter (re- 
elected), New York, N. Y. 


Under the leadership of Dean R. G. 
D. Richardson, Brown University has 
attracted a group of scholars whose 
work lies in the fields of applied mathe- 
matics and mechanics and has set up 
courses in these subjects in its grad- 
uate school which have been given wide 
attention. As a natural consequence 
of the work of these mathematicians, 
Brown is now sponsoring the Quarterly 
of Applied Mathematics to afford a 
needed outlet for the publication of 
papers in this field. 

The Board of Editors of this new 
journal consists of Hugh L. Dryden, 
National Bureau of Standards, Thorn- 
ton C. Fry, Bell Telephone Labora- 
tories, Theodore von Karman, Cali- 
fornia Institute of Technology, John 
M. Lessells, Massachusetts Institute 
of Technology, Ivan S. Sokolnikoff, 
University of Wisconsin, John L. 
Synge, Ohio State University, and W. 
Prager, Brown University, Managing 
Editor. 
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Coérdinate Committees on Personal Development 


By IVAN C. CRAWFORD, Chairman 


In codperation with the E.C.P.D. 
through Chas. F. Scott, the Co- 
ordinate Committees on Personal 
Development, S.P.E.E., have en- 
deavored to determine something about 
(1) the method of presentation of 
Wickenden’s “The Second Mile” to 
engineering faculties and students and 
the reaction to it, (2) the usual 
method of presenting to students the 
professional aspect of engineering, and 
(3) the reactions of instructors to the 
program. 

A letter asking for information on 
these points was sent to 24 institutions 
and four individuals, all of whom had 
ordered copies of “The Second Mile.” 
Eleven replies were received. 

Some excerpts from the replies fol- 
low: 

(1) No definite correlated program 
of presenting the professional aspects 
of engineering undertaken in the col- 
lege as a whole. Wickenden’s “The 
Second Mile” used by individual in- 
structors. Student sections of national 
societies use for indoctrination pur- 
poses. 

(2) Used printed material fur- 
nished by E.C.P.D. for a number of 
years in course in Report Writing. 
Last year used Wickenden’s “The Sec- 
ond Mile.” 

(3) Plan to use “Second Mile” in 
orientation course given to Freshmen. 

(4) A.S.M.E. branch plans to dis- 
tribute copies of “Second Mile.” 


(5) Copies of “Second Mile” dis- 
tributed to senior students through 
student branches of professional soci- 
eties. 

(6) The chief method which we 
have used is to bring the professional 
aspects of engineering before the stu- 
dent is to have prominent and expe- 
rienced men from industry speak to 
them. 

(7) Series of special lectures given 
to Freshmen throughout the first two 
semesters. 

(8) Wickenden’s 
placed in the library. 

(9) Freshman year—Engineering 
Problems—used “Engineering: A Ca- 
reer—A Culture”; now using “Engi- 
neering as a Career.” Wickenden’s 
article also distributed. 

(10) We believe that the most ef- 
fective method of instilling the truly 
professional attitude in the minds of 
the engineering students is through the 
influence of the individual members 
of the staff. Therefore, our first con- 
cern has long been to secure instructors 
that do have the professional view- 
point. 

From the above remarks it is clear 
that the professional aspects of engi- 
neering are discussed in the student 
branches of the national societies. 
Also, in the case of a few institutions 
this subject is covered in the freshman 
year at meetings of the class. In the 
first case, the junior and senior stt 


“Second Mile” 
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dents are the ones whose attention is 
directed to the subject, while in the 
second case, it is the freshmen who 
receive instruction. 

Quite generally, 


instructors have 
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emphasized the viewpoint that the pro- 
fessional aspects of engineering should 
not be treated in a separate course but 
should be brought into all courses in- 
cidentally by the instructor. 





The Measurement and Guidance Project in 
Engineering Education 


By R. L. SACKETT, Chairman, Committee on Student Selection 


The two-year study of selective tests 
designed to detect engineering talent 
in high school boys and engineering 
freshmen ended with the 1942 report 
prepared by Russell S. Bartlett of the 
staff of Newark College of Engineer- 
ing. The second report was printed 
in the March issue of the S.P.E.E. 
JourNAL under the title, “Guidance 
and Placement of Engineering Stu- 
dents.” 

The two reports of 1941 and 1942 
contained a large amount of suggestive, 
exploratory material on the effective- 
ness of the Yale Differential Tests 
which were given to some 2,000 arts 
and engineering students. The reports 
caused an increased interest in such 
studies and a desire for further criti- 
cal analysis. 

Steps were taken to find a sponsor 
through whose aid a more exhaustive 
investigation could be executed. The 
Carnegie Foundation for the Advance- 
ment of Teaching has had considerable 
experience in the measurement of stu- 
dent achievement. It gave the subject 
careful study and finally approved a 
project approved by the Engineers’ 
Council for Professional Development, 
the Society for the Promotion of En- 





gineering Education and the Carnegie 
Foundation. 

The project as it was outlined has 
been approved by the E.C.P.D. and 
by the S.P.E.E. Council at the June 
convention in Chicago. 

Objective —“The general aim of the 
project is to discover and apply to the 
first year of the engineering curricu- 
lum those techniques in and applica- 
tions of educational measurements 
most appropriate for the selection and 
guidance of beginning students of en- 
gineering. 

There are six specific objectives 
concerned with a pre-engineering in- 
ventory of knowledge and abilities pos- 
sessed by 3,000 to 4,500 entering engi- 
neering students; a later achievement 
examination designed to measure re- 
sults of entering tests and instruction 
during the first year; to evaluate re- 
sults and report to institutions from 
time to time in considerable detail. 
Reports will be prepared for E.C.P.D. 
and S.P.E.E. 

A general outline of proposed tests 
has been prepared and reasons for 
same are given in the prospectus pre- 
pared for colleges which are invited 
to contribute. A selection will be 
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made of about ten engineering schools 
which are interested in the purposes 
of the project and which are repre- 
sentative geographically of endowed 
and state institutions, large and small 
divisions of engineering. 

Administration.—There is an Ad- 
visory Council consisting of the presi- 
dent of S.P.E.E., the chairman of 
E.C.P.D., the chairman of the two 
committees of S.P.E.E. and E.C.P.D. 
concerned with selection and guidance, 
and Dr. W. S. Learned of the Car- 
negie Foundation. 

The Measurement Committee is the 
working body which will determine 
objectives and details of tests and ex- 
aminations. It will be composed of 
representatives of the codperating col- 
leges and universities who by training, 
education and experience are best 
qualified to advance the purposes of 
the project. 

The Executive Secretary of the 


project for the Carnegie Foundation 
will be a member of the Measurement 
Committee and will have general 
charge of the conduct of the study. 

The Carnegie Corporation of New 
York has appropriated $15,000 to as- 
sist in the execution of the project. 
The E.C.P.D. committee has made a 
contribution of $3,000 toward the cost 
of scoring and reporting results. 

The cost of scoring and reporting 
will be about two dollars per student 
and the contribution by E.C.P.D. will 
reduce the cost to the institution to 
about one dollar per student. 

The arrangement summarized above 
seems to be an excellent one and un- 
usual since the Carnegie Foundation 
has not heretofore entered into co- 
operative agreements. The officers of 
it have been sympathetic and encour- 
aging in their advice and in the finan- 
cial aid provided. 
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How Can We Improve Engineering Books?* 


By JAMES S. THOMPSON 
Executive Vice President, McGraw-Hill Book Company, Inc. 


“In wartime” is a necessary subtitle 
for this paper, since there are influences 
of the war in all three phases of the 
subject, namely, (1) the general for- 
mat, (2) illustrations, and (3) the 
style of presentation. 

“We” in the title includes the teach- 
ers of English in engineering colleges, 
who are themselves authors or makers 
of authors of the future. If organized 
as such they would be an effective liai- 
son between the Society for the Promo- 
tion of Engineering Education and the 
publishers of technical books to help 
improve the “specifications,” so to 
speak, of these tools of engineering ed- 
ucation. 

During the same week that Chair- 
man Vaughan asked that this paper be 
prepared, the Supreme Court of the 
United States passed formally on the 
question, ““Are authors congenitally ir- 
responsible?” Those are the werds of 
Justice Frankfurter, who delivered the 
opinion. The case was one of assign- 
ment of an author’s interest in a copy- 
right. The decision favored the au- 
thor. Technical publishers will agree 
that most authors’ intentions, at least, 
are good. Their success as publishers 
would be greater, however, if every 
author were well informed on mod- 


*Paper presented at the luncheon of the 
Division of English, Society for the Promo- 
tion of Engineering Education, Drake Hotel, 
Chicago, Saturday, June 19th, 1943. 
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ern illustrating and could capitalize a 
course in technical writing. 

The publisher has been called a cata- 
lytic agent, but this is not a perfect 
designation. The publisher does not 
always “withdraw unharmed” after 
bringing together two other units, ele- 
ments, of agencies. If the perfect cata- 
lytic agent is, however, a tough-skinned 
member of society, then the publisher 
accepts the title, because his role does 
indeed make him callous as ke observes 
the clash of opinion among his clientele. 
Witness, for example, the recent re- 
lease of a list of suggested books for 
use in the Army Specialized Training 
courses—and the embarrassed appre- 
ciation by one well-known publisher 
when he saw that a carefully chosen 
body of experts in engineering educa- 
tion had selected three titles that had 
been out of print—from disuse, of 
course—for years. The publisher 
should not be blamed then if, in trying 
to raise his own standards, he becomes 
at times a cynic. 

This paper may be called a cry for 
help. It is based on an assumption that 
teachers of English for engineering stu- 
dents have really wider interests than 
those that might be stirred by that clas- 
sic dog story from Cornell. “Lie 
down, lie down,” the students in front 
of Goldwyn Smith shouted in vain to 
a strange dog that cavorted among 
them. “Watch now,” said one student. 
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“Don’t you recognize him ?—belongs to 
an engineer over at Sibley. Lay 
Down.” And the dog obeyed. 


War INFLUENCE ON FORMAT 


The autumn of 1943 will show a di- 
rect influence of the war in that both 
new books and reprints will reflect the 
attempt of all publishers to carry out 
the War Production Board’s order to 
conserve paper. The tradition goes 
overboard that textbooks need ample 
margins for note taking as well as for 
artistic appearance. The conventional 
4X7 inch type page will appear on 
a 5% X 8 instead of a 6 X 9 inch 
sheet of paper, and proportionate econ- 
omies will be apparent in books of 
other sizes. 

Unfortunately, thinner paper may 
result in halftones showing through the 
page. The textbook that ordinarily 
appeared on 65-pound paper (the unit 
of paper measure is a ream of 500 
sheets measuring 25 X 38 inches) will 
probably appear on 50-pound paper, 
and similar reduction in weight down 
to a minimum of 45-pound will be 
noted. The over-all results will be to 
leave more space on the students’ 
shelves and to cause less strain on 
their arms between classes. For ex- 
ample, Langsdorfs “Direct-Current 
Machines,” 746 pages, drops in weight 
from 42 to 32 ounces and in displace- 
ment from 54 to 32% cubic inches. 
Perhaps this is a permanent change 
for the better. Could the teachers of 
English sponsor a survey after a year? 

Incidentally, to complete the discus- 
sion, the student, undoubtedly critical 
as always of the price he must pay, will 
think, on seeing this smaller appearing 
book, that it ought to cost at least a 
third less. But he will not need his 


slide ryle to discover the disappoint- 


ingly negative answer. The change 
for the publisher is only in the cost of 
the paper, which varies from 6 to 8 
cents per pound; e.g., the book referred 
to will cost the publisher about 3 cents 
less to produce than it did before. It 
is the familiar manufacturing story that 
cost to the ultimate consumer is based 
more on labor and distribution expense 
than on materials. 

Why must publishers 
change in paper specification? Is there 
a shortage of pulp and paper ? In 
1942, the United States consumed 
2,200,000 tons of book paper. The 
United States Government required 
500,000 tons; magazine publishers 
900,000 tons, of which only 75,000 tons 
went into business and technical pa- 
pers. Producers of hard-bound books 
required 65,000 tons. There are no 
accurate figures, but it is estimated that 
technical or engineering book publish- 
ers could not have consumed more than 
20,000 tons, or less than 1 per cent of 
the grand total. 

Now the War Production Board has 
directed that for 1943 the paper con- 
sumption of every publisher be 10 per 
cent less than that of 1942—hence the 
lighter weight and narrower margins; 
likewise the 1943 conservatism on new 
commitments. An order for a second 
cut of 10 per cent, effective April 1, 
was subsequently withdrawn, but there 
are warnings that 1944 allotments will 
be more curtailed than those for 1943. 

The technical publisher complies to 
the best of his ability but is definitely 
on the spot since, in spite of reduction 
in sales of his nontechnical items, the 
demand for engineering books by the 
Army, Navy, and war industries has 
caused fantastic records. For some 
houses in the first quarter of 1943, pa- 
per consumption was no doubt 50 per 
cent -greater than that for the corre 
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sponding period in 1942. The techni- 
cal publishers are continuing to add 
new war books to their lists regardless 
of the paper rulings. They feel con- 
fident that when the WPB officials 
listen next autumn to their appeal for 
exemption, a qualitative rather than a 
purely quantitative approach will be 
recognized. 

These publishers can show how, 
from their experience, with the edi- 
torial advice and guidance of engineer- 
ing educators, and as good business 
risks, without subsidies or governmen- 
tal aid, they can provide these tools 
which may help to win the war. Wiley 
and Van Nostrand, with traditions of 
aid as far back as the Civil War, can 
point with pride to the importance of 
war-aid titles that are vital today. 
Wiley can cite just one example out 
of many—Brand’s “Vectorial Mechan- 
ies’—which has been used to train 
thousands of meteorologists in the new 
Army Air Forces. Van Nostrand can 
cite Knight’s “Seamanship,” which for 
generations has been unofficially the 
official text for the United States Navy. 
McGraw-Hill can mention their unique 
experience with MclIntosh’s “Radio 
Navigation for Pilots” which in manu- 
script form was frowned upon by an 
expert in one of the armed services but 
on publication was at once required in 
an edition of 40,000 copies for the 
United States Navy Bureau of Aero- 
nautics. 

All technical publishers’ lists contain 
evidence of the vital role their titles are 
playing in helping to train men in the 
metal industries, mathematics, radio, 
production control, aviation, shipbuild- 
ing, etc. In order to remain in opera- 
tion all will have to plead effectively in 
competition with the religious press, 
the publishers of detective stories and 
juveniles—each of whom has a very 
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plausible argument on helping to main- 
tain the morale of the country. 

What more can the technical pub- 
lisher do? Could surveys by the Eng- 
lish Division reveal additional methods 
for paper conservation? What about 
using smaller type on a two-column 
page? What size of type is best for 
students’ eyes? What about more il- 
lustration and less type? Unattractive 
examples of what the manpower short- 
age, which is more to be blamed than 
pulp shortage, has done to books in 
England are suggestive of what we 
may face if the war goes on for years. 


Tue New EMPHASIS ON 
ILLUSTRATION 


The success today of the picture 
magazine, the swing to more illustra- 
tions in all newspapers and magazines, 
the increased use of colors in illustra- 
tion, the proved effectiveness of the 
strip cartoon in advertising, and now 
for textbooks the increasing use of 
visual aids in the form of transparen- 
cies, films, and three-dimensional illus- 
trations—all these represent a trend 
that cannot be ignored by the technical 
book publisher. They should be of 
interest also to the teacher of English 
in engineering colleges. If the author 
is well informed on processes and pos- 
sibilities in book illustration, his book 
will show it. The argument seems nat- 
ural therefore: Why not include this 
subject in a course in technical report 
writing or book manuscript prepara- 
tion? 

Admittedly progress is slow on such 
matters. For example, exactly 29 
years ago the first efforts were made 
professionally to standardize the pres- 
entation of numerical facts and other 
data by means of charts, graphs, and 
diagrams. The final result is the 
current pamphlet entitled “American 
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Standard Engineering and Scientific 
Graphs for Publications,” sponsored by 
the A.S.M.E. and approved by the 
American Standards Association. It 
should be a great aid to all technical 
authors in both student and faculty 
writing, as well as in industry. 

To pursue the subject further— 
would it be practical to offer an ad- 
vanced course in technical book writ- 
ing in which there would be a study, in 
codperation with the physics, journal- 
ism, and drawing departments, of the 
subject of visual aids for technical 
books ? 

How the war has influenced illustra- 
tion is shown by three examples: (1) 
Because of the employment of non- 
technical men and women in the war 
industries, the inability of the majority 
to read blueprints has revived interest 
in relatively unused forms of three- 
dimensional illustrations, isometric, 
shaded, and others. Instruction has 
been accelerated. Books on the sub- 
ject of production illustration have ap- 
peared. The popularity of this form 
of illustration of machines is evident 
in its increased use in technical maga- 
zines. (2) The United States Navy 
has found that trainees absorb best 
printed material that is elaborately il- 
lustrated. Some figures are like car- 
toons. Some make a direct bid for a 
horselaugh. The life-or-death warn- 
ings combine discretion with fun. 
These Navy manuals are also accom- 
panied by films. (3) A large ship- 
building educational director has found 
that blueprint reading can be taught 
effectively by using successive pages of 
cellophane for related stages of a draw- 
ing, in the same manner that a Mil- 
waukee firm * uses acetone sheets for 
successive representation of examina- 


* Milprint, Inc., producers of “Transmis- 
sion,” 


tion of the parts of a machine or, in 
instruction in anatomy, of the parts of 
the human body. 

When such material can be turned 
out on a mass-production basis their 
cost will undoubtedly be low enough to 
make inclusion in books and laboratory 
manuals feasible. The difficulty for the 
book publisher is that tradition on book 
prices is strong. Innovations are pos- 
sible only if they do not necessitate 
radical price increases. The question 
is: Would the teacher dare adopt a 
book that cost 25 per cent more than 
before if it contained great aids to 
teaching such as the above or such as 
colored illustration that give three- 
dimensional effects? Publishers today 
doubt it. Could the English Division 
sound out faculty opinion on that 
point? 

McGraw-Hill engineering journal 
editors agree that many articles are 
especially successful because the au- 
thors have, first, an excellent sketch 
or photograph and, second, an appeal- 
ing descriptive legend which hooks the 
readers’ interest in the articles. Is this, 
also, a clue for book improvement? 


THE BANE oF Excess VERBIAGE 


We come now to the basic point of 
contact between the engineering book 
publisher and the Division of English 
of the S.P.E.E., and should first dis 
pose of a fundamental question. Is 
the speaker qualified to discuss style? 
Has he written an engineering book? 
Any book? Has he taught a class im 
English? The answer to each of these 
questions is definitely no. In general 
his authority is largely based on yeats 
of contact with authors, on experience 
as a buffer between critics and authors, 
and as a reviewer of book reviews and 
of comments on technical books. More 
definitely, however, three reasons may 
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be mentioned for warranting his temer- 
ity in attempting to discuss style. The 
first is his opportunity to quote a per- 
son who has probably prepared more 
technical book manuscripts for the 
printer during the last ten years than 
any other person in America, second, 
his permission to quote an author 
whose unique success in writing is 
largely. based on his ability to over- 
come what everyone seems to agree is 
the bane of technical writing, namely 
excess verbiage ; and finally, his oppor- 
tunity to present the opinions of some 
of the 150 odd editors of McGraw-Hill 
engineering journals. 

(Current directives from Washing- 
ton might suggest that law, instead of 
engineering, schools need courses in 
report writing. Who ever heard of 
200-word sentences in engineering pa- 
pers? A Stone and Webster engineer 
showed the speaker a WPB Utilities 
Order of February 24, 1943, which 
contained two such endless sentences. 
One wonders how the legal minds that 
dashed them off expect the engineering 
operators to interpret quickly and cor- 
rectly their many qualifying and paren- 
thetical phrases. ) 

Let us assume that the author’s gen- 
eral idea has been approved; the pub- 
lisher believes it will enhance the 
house’s reputation and perhaps be com- 
mercially feasible; the work is pro- 
jected as to size and as to number, and 
character of illustrations. The author 
and publisher agree on general format. 
The experts finally report technical ac- 
curacy and modern, comprehensive 
treatment. Finally the document is 
turned over to the Production Depart- 
ment for styling, 1.e., for making sure 
the author has been consistent in spell- 
ing, abbreviations, footnotes, cross ref- 
erences, and all the minutiae of techni- 
cal presentation that help the student 
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or research worker to absorb the text 
with the minimum of effort. What is 
the most common problem? 

First, to quote the expert: 


“Too many manuscripts on scientific 
and engineering subjects are burdened 
with excess verbiage. The subject mat- 
ter, being itself exact, calls for efficiency 
in the use of words, but the weakness of 
the average manuscript is due partly to 
unintentional repetition, but more to a 
lack of precision and logical development 
within individual sentences and para- 
graphs. 

“In the interests of efficient publication 
three procedures are recommended: (1) 
that the author submit a table of contents 
in outline form, showing by means of 
indention the relative value of the head- 
ings: (2) that in fields where the termi- 
nology is changing the author choose, 
early in the writing, the terms he wishes 
to adopt, whether ‘conductance’ or ‘con- 
ductivity,’ ‘reflection’ or ‘reflectance,’ 
‘luminance’ or ‘luminosity’; (3) that the 
author follow a consistent style of ab- 
breviation, preferably in accordance with 
the ASA or other approved standards.” 


These statements were submitted on 
request by Miss Elizabeth Gile, in 
charge of the Styling Department of 
the McGraw-Hill Book Company, 
whose considerable experience is re- 
ferred to above. She recommends for 
the average author the United States 
Geological Survey, “Suggestion to Au- 
thors,” which she says gives, in “pal- 
atable form,” practical suggestions for 
the man whose interest is primarily 
in engineering rather than in writing. 

Second, to quote an author on this 
problem: It is Professor E. H. Schell, 
of the Massachusetts Institute of Tech- 
nology, whose ability to write com- 
pactly has been a factor in the success 
of his books. When asked his tech- 
nique, he replied, and gave permission 
to quote as follows: 
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“Perhaps all that can be said is that 
condensation and clarification are two in- 
dependent responsibilities of the author, 
which follow upon the placing of his 
thoughts on paper. 

“T have always tried to write or dic- 
tate at least 25 to 35 per cent more of 
material than I ultimately intend to use. 


Fifty per cent is a much better figure. 


Clarification then follows, which in my 
case usually is assisted by re-designing 
my sentence structure from third person 
passive into second person active. 

“Final condensation thrives best on a 
sense of active irritation with onself for 
becoming so wordy. With one’s dander 
sufficiently aroused a fair job of slashing 
can take place on the first round. At this 
point the most valuable assistance is an 
independent critic who will search ag- 
gressively for opportunities for criticism. 

“This process is always painful for 
one always hopes that the first draft will 
be perfect: but it never is. The sequence 
of attack does seem to rob the process of 
improvement of some of its difficulties.” 


Third, to quote the engineering jour- 
nal editors: It is possible to use only 
a fraction of the answers to this speak- 
er’s question, “What has a technical 
editor to suggest to the teachers of 
English in the engineering colleges?” 
“Excess verbiage,” “vocabulary devel- 
opment,” “cultural values,” “Arts col- 
lege vs. engineering college emphasis” 
—all the much discussed agenda of a 
regular S. P. E. E. divisional meeting 
were found in the memos of these edi- 
tors. They apparently sense from their 
practical daily work the same problems 
as the teachers. 

Colonel W. T. Chevalier, publishing 
director of Business Week and at one 
time editor of Engineering News- 
Record, says there are two kinds of 
technical writer: (1) Those concerned 
solely in getting words out of the head 
and onto the paper, and (2) those 


whose words are so well presented 
that they promptly get off the paper 
and into the reader’s head. “It is the 
latter who can make a good living at 
writing,” he said. “I would have al 
engineering students fully exposed to 
the classics, including Shakespeare, not 
to attempt to duplicate, but to realize 
the possibilities and to contrast the 
qualities of the classics with the aver- 
age of our writing. It should also help 
the vocabulary development, which is 
important both for reading understand- 
ingly and for writing. A test for vo- 
cabulary development, if I were a 
teacher, would appear indirectly in re- 
quiring a student to cover a subject 
for more than one level of intelligence. 
For example, the Tacoma Bridge 
failure would be covered in three dif- 
ferent themes, one for publication in 
the New York Daily News, one for 
appearance in Harper’s Magazine, and 
one for the proceedings of the Ameri- 
can Society of Civil Engineers.” 

P. W. Swain, editor of Power, one- 
time teacher of engineering at Yale 
said : 


“From long observation of engineers I 
would make the following comments: 

“1. More than any other one thing, the 
ability to use the English language dis- 
tinguishes the successful engineer from 
the unsuccessful. 

“2. In general, engineering writing is 
unnecessarily stiff, involved, and _long- 
winded. 

“3. In teaching engineering, I suspect 
English teachers naturally turn to the 
published papers of well-known engineer- 
ing practitioners. However, many of 
these papers are not proper models—too 
many long words and too much stiffness. 
Teachers of engineering English should 
stress at all times the virtues of one-sylla- 
ble words and simple and direct state 
ments.” 
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Swain’s 22 rules for editing, pub- 
lished in the April, 1943, issue of 
the College Publisher, contain such 
thoughts as this: “Work hard at writ- 
ing to make reading easy.” 

F. A. Annett, also of Power, referred 
tothe March, 1943, issue of his journal 
and C. M. Ripley’s article on “Short 
Words Carry a Punch.” The editor’s 
subtitle is “Shakespeare and Kipling 
agree.. Here’s one secret of good writ- 
ing and good talking for every big or 
little engineer who'd like to go places. 
Long words are the bunk.” Annett 
quoted the late Fred Low, editor of 
Power for over 40 years, who often 
said, “I can always cut the first para- 
graph off any article and improve it.” 
Annett’s prize editorial experience was 
with a contributor who had agreed to 
do a 3000-word article on mechanical 
power transmission. The author pro- 
tested that the space allotment was too 
brief, so Annett doubled it—‘‘just to 
see what would happen.” 


“In due time two articles came along. 
Each consisted of twenty-three 8% X 11 
closely handwritten sheets. Editing ex- 
cess verbiage out of these stories made 
them into two very excellent articles. 
But please note that the author, in 46 
pages of closely written material, never 
got to the subject he was supposed to 
write about.” 


Archer E. Knowlton, of Electrical 
World, speaking of his philosophy of 
technical writing—“to get authors to 
differentiate between writing for im- 
mediate practical consumption and 
writing for posterity, sternity, and the 
archives of the professional societies” — 
gave me the following item. It is part 
of some General Electric News Bureau 
advice to writers: 

“Writing an article should be no more 
dificult than telling your favorite story— 
if you will write it as naturally as you 
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would tell the story. What is equally 
important, it will be interesting to others. 

“Have you ever wondered why some 
article particularly ‘clicked’ with you; 
why you understood exactly what the 
author was driving at, and why his ex- 
planations left a clear picture in your 
mind ? 

“Such articles usually have three things 
in common: 

“First, they get right into their subject 
without the necessity of wading through 
an introduction of platitudes. 

“Second, they take that one subject 
and work on it alone. There are no de- 
tour sentences or paragraphs that are not 
directly connected with the subject and 
that don’t help develop it in a logical 
manner. 

“Third, the article ends when the sub- 
ject, or the particular phase of it that is 
being discussed, has been covered.” 


Dr. H. C. Parmelee, Engineering 
and Mining Journal, one-time Presi- 
dent of the Colorado School of Mines, 
referred to his paper, “Some Notes on 
Technical Writing,” published in the 
Colorado School of Mines Magazine 
for February, 1913. In this he quotes 
a large employer of college graduates 
with comparisons between the kind of 
training in English which the arts 
and the engineering college graduates 
receive. 


“T am not assuming exaggerated condi- 
tions in laying so much stress on well- 
written reports. The engineer of a large 
company has published his experience 
with such reports, and I give it to you 
because it throws a great light on the 
fundamental criticism of technical train- 
ing, namely, that it fails to produce men 
of broad cultural attainment. It has a 
further value in showing the prevalence 
of poor writing among technically trained 
men. Three hunderd reports were ex- 
amined by this engineer, who undertook 
also to investigate the training and his- 








200 
tory of the men who made them. I quote 
from his experience, as follows: 

“ ‘Eliminating those (reports) made by 
what we term “self-made men,” and those 
whose record and training I was unable 
to trace, and considering alone those com- 
ing from graduates of technical schools, 
I could show you an almost unbelievable 
ignorance of even the most recent his- 
tory; and absolute disregard, if not ig- 
norance, of the simplest laws of medi- 
cine, of hygiene, of morality or common 
honesty ; and when it comes to logic, and 
the use of our wonderful heritage, the 
English language, I am at a loss for 
words adequate to describe the facts. If 
clear writing is necessarily preceded by 
clear thinking, then a large body of tech- 
nically trained men is hopelessly lost in 
the fog. 

“Tn marked contrast to this stands out 
the clear, concise and logical work done 
by every one of the 27 men represented 
in these reports whose technical work 
followed a liberal arts or classical educa- 
tion. This may be due in part to the fact 
that the liberal arts man who takes up 
technical work does so usually because of 
a great and mature love for it, or for 
some equally strong motive, and he there- 
fore should not be considered in the com- 
parison. True, yet we have surely an 
equal right to expect from every tech- 
nically trained man the same or greater 
love for his calling, and an equally 
strong motive for his entering the chosen 
profession.’ ” 


Keith Henney, editor of Electronics, 
added this bit: 


“I think technical books should and 
could be more interesting. I remember 
the jolt I got when I first read a book by 
a fellow named Andrade, a scientist who 
explained heterogenous radiation as like 
the sounds issuing from a piano when 
you threw it downstairs. Here was a 
scientific boko that woke you up, not put 
you to sleep. I read the whole darn book, 
and I am sorry to relate that never again 
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did the author let himself go. I was dis. 


appointed, needless to state.” 


S. D. Kirkpatrick, editor of Chem- 


‘cal and Metallurgical Engineering, te- 


ferred to the McGraw-Hill “Editor's 
Manual,” which offers the cub on the 
staff the following eight points on 
“Writing for the Business Paper”: 


“Good W. riting Essential 


“To the business paper, good writing is 
vital. Its message must be transmitted 
clearly, tersely, and forcefully, without 
ambiguity or chance of misinterpretation. 
Its readers are busy, and demand that the 
information or thought conveyed come to 
them easily and definitely, with all condi- 
tions and implications readily apparent. 


“Write Simply and Briefly 


“The best style is the style that you do 
not notice. It clothes the thought so 
smoothly that one is not aware of ‘style’ 
at all. ‘The highest art conceals art’ 
Beauty has been defined as perfect adap- 
tation of form to purpose, and the defini- 
tion applies pre-eminently to beauty in 
writing. 

“These are universal principles. They 
apply with full force to business paper 
writing. An arty, florid style is bad 
enough anywhere. In a paper that aims 
at usefulness in a practical world it is 
intolerable. So is hasty slovenliness. So 
is the unnecessary word. Write simply 
and briefly ! 


“Good Writing Means Hard Work 


“Clear and forceful writing requires 
hard work. Even the skilled editor wil 
often find that his first draft does no 
convey his thought effectively to one of 
his colleagues. A good principle is this: 
Whatever is worth writing for the busi- 
ness paper is worth revising, rewriting, 
and re-revising. The secret of easy reat 
ing is unremitting effort in writing. Itis 
a known fact that material most easily 
read is longest remembered. Read aloul 
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to yourself what you write, or read it to 
an auditor. You are likely to be aston- 
ished at the awkward spots you will catch 
in this way. 


“Constant Training Is Important 


“Skill in writing reduces the labor re- 
quired to make an article effective, but 
skill itself is obtained only through effort 
and practice. Good writers are not born; 
they are made by hard work. It should 
be the editor’s constant aim to perfect his 
writing ability. Thinking with precision, 
cultivating simple arid direct statement, 
and reading the works of masters of 
literature are helpful. 


“Two Useful Principles 


“Two principles of good writing are: 
First, do not confuse or strain the read- 
er’s mind by using a word in a secondary 
sense when it has a different meaning in 
its primary sense. Second, avoid repeti- 
tion of words and phrases except when 
iteration is used for emphasis. Repeti- 
tion is tiresome and confusing, and car- 
ries the impress of poor writing. This 
same thing is true of monotony in form: 
the repeated use of the same construction, 
as when several consecutive sentences 
open with a participial phrase, or are of 
inverted construction, or begin with ‘the.’ 


“Do Not Use Rubber-stamp Language 


“Avoid the hackneyed phrase, which 
is usually the symptom of absence of 
thought, mental laziness, or profound in- 
sensitiveness to the art of words. When 


these ‘rubber-stamp’ phrases come into ~- 


the writer’s mind, they should serve as 
immediate warning of the dangerous ap- 
proach to careless writing. 


“Avoid Artificial Forms 


“A further caution is that abnormali- 
ties and tricks of language should be 
avoided. Thus, where repetition of a 
word or phrase is logical it should not be 
evaded by recourse to strained consrtuc- 
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tion or uncommon phrasing. This ap- 
plies with special force to the use of the 
definite article as the first word of a 
sentence. Remember that many state- 
ments naturally begin with the subject: 
never omit ‘the’ when good usage calls 
for it. 


“Again Brevity and Simplicity 


“To repeat, brevity and simplicity, as- 
sociated with clearness, are the prime 
qualities of good writing. All technical 
subjects involve complexities, and their 
language, with its special terms, easily 
becomes complicated and awkward—even 
unintelligible. The editor’s task is to 
make the language simple. 

“A good editor may be judged by what 
he deletes. Remove all obstacles to easy 
and unambiguous understanding : simplify 
construction by elision of unnecessary 
words and purposeless punctuation. To 
judge of punctuation, read the sentence 
aloud rapidly: if you have to pause where 
no punctuation mark appears, add punc- 
tuation or recast the sentence. 

“Break up involved and loosely joined 
sentences. Supply words of reference, 
causation, or interrelation. Paragraph 
properly, limiting each paragraph to a 
single thought or group of thoughts. See 
that the reader’s thought can pass readily 
from the conclusion of one paragraph to 
the opening of the next.” 


To SUPPLEMENT AN S.P.E.E. REport 
ON ENGLISH 


To return to a war atmosphere and 
Colonel Chevalier’s reference to vo- 
cabulary development: In the June, 
1940, S.P.E.E. report on “Instruction 
in English in Engineering Colleges,” 
the statement is made on page 96, 
“Weakness in vocabulary is a point 
that has brought frequent criticism 
upon engineers, but hardly an institu- 
tion mentions any course designed to 
correct this fault.” 
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To this discussion a supplement is 
herewith submitted : 

Some years ago, close personal con- 
tact with a new cadet at West Point 
revealed the astonishing fact that he 
was virtually memorizing the front 
matter of a sizable dictionary and ap- 
parently understanding the elaborately 
expressed material on symbols, pro- 
nunciation, orthography, and abbrevia- 
tions. (This speaker must confess at 
this point to being initiated also then 
and there to some new subject matter. ) 

Asked currently, therefore, as to the 
present existence of and background 
for this practice, Colonel Clayton E. 
Wheat, Professor of English, reported 
in April, 1943: 


“It is true that we lay great stress 
upon the use of the dictionary in our 
course here at West Point. We hold that 
clear expression of thought requires a 
vocabulary of around ten thousand words. 
A study of the various vocabulary tests 
taken by the candidates for the Military 
Academy indicates that the average vo- 
cabulary of these candidates is between 
six thousand and seven thousand words. 
To meet this deficiency the Department 
of English has instituted corrective meas- 
ures which include the study of the dic- 
tionary and vocabulary building exercises. 

“Our first lesson to the incoming class 
is one on the use and value of the 
dictionary. From this first lesson, on 
throughout the course, the use of the dic- 
tionary is constantly being emphasized by 
all of our instructors. The cadets soon 
learn the importance of the use of the 
dictionary when they find they are suffer- 
ing a very severe grade penalty for the 
misspelled words in any of their written 
work. 

“During the year we complete an ap- 
plicatory vocabulary building course con- 
sisting of twenty-four lessons. During 
these lessons the use of the dictionary is 
again encouraged. 


“The results of a final vocabulary test, 
based on a four-year study, indicate that 
all cadets have greatly improved their 
vocabularies. 

“A very interesting fact which justifies 
our emphasis on both dictionary and yo- 
cabulary work is revealed in a compari- 
son of the initial vocabulary test and the 
monthly academic standing. We find 
that the academic standing of cadets in 
English varies almost directly with their 
standing determined by the vocabulary 
test. A graph of their vocabulary test is 
almost identical with that of their aca- 
demic standing.” 


From the United States Naval Acad- 
emy, Captain R. A. Hall, Head of the 
Department of English, reported also: 


“Each midshipman is required to pos- 
sess a copy of Webster’s Collegiate Dic- 
tionary. 

“By a departmental regulation, he is 
required to know the meaning of all 
words occurring in the class assignment 
for the day. It is the frequent practice 
of the instructors to call for the meaning 
of various words in the day’s lesson. 

“Furthermore, the section leader in 
charge of each group (twelve to sixteen 
midshipmen) is required to bring his dic- 
tionary to each recitation of his group. 
In the classroom full use is made of it 
both by the midshipmen and by the in- 
structor.” 


It is certainly appropriate to report, 
also, the quotation from John Paul 
Jones (letter to the Marine Board, 
1777) printed on the midshipmen’s 
English fall and winter term sheets 
which outline the courses: 


“None other than a gentleman, as well 
as a seaman both in theory and practice, 
is qualified to support the character of a 
commissioned officer in the Navy; nor 
is any man fit to command a ship of wat 
who is not also capable of communicating 
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his ideas on paper in language that be- 
comes his rank.” 


And also Secretary (Publisher) 
Knox’s statement which heads the 
spring term sheet : 


“T would go so far as to say that the 
ability to use clear, concise, and forceful 
English in speech and in writing under- 
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lies and reinforces efficiency in any and 
all branches of the Naval Service.” 


If speculation is appropriate for an 
S.P.E.E. paper, one may consider 
whether the dictionary practices for the 
service schools may well be studied by 
this division and recommended to 
others. 
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Return to the Secretary, F. L. Bishop, University of Pittsburgh, Pittsburgh, Pa. 
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